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PREFACE 

This little book contains the material prepared 
for the Lettsomian Lectures of the Medical 
Society of London for 1906. The short time 
devoted to a lecture, and the large amount of 
material available for each one, made me decide 
to give the Lectures as lantern demonstrations. 

Previous to 1 906 the Lettsomian Lectures have 
been delivered for fifty-five years. It is interest- 
ing to note that the subject chosen by me had 
never before been selected by a Lettsomian 
lecturer. 

I heartily thank the many friends who have 
been willing to let me have the use of their 
illustrations. I thank Dr. Charles Green for 
looking up many cases for me, and my brother, 
Hamilton Ballance, for the illustrations and notes 
of specimens in the Norwich Museum. 

Since the Lectures were delivered some cases 
have been brought up to date, and a few have 
been added. 

Fresh from a visit to the great hospitals and 
laboratories of Philadelphia and Baltimore, I am 
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vi SURGERY OF THE BRAIN 

impelled to express my admiration of the splendid 
work accomplished and in progress by the dis- 
tinguished members of the Philadelphia School 
of Neurology, and by Dr. Harvey Gushing of 
Baltimore. 

It. is my hope that these Lectures may be of 
service to many friends and other medical men 
who do not claim to be expert neurologists. 

CHARLES A. BALLANCE. 
September 1906. 



PREFACE TO NEW EDITION 

The first edition of this volume became ex- 
hausted in six months. I have had it reprinted 
because I heard from many friends, at home and 
abroad, that the lectures had been of use to them. 
A few minor alterations have been made and some 
additional figures and cases have been inserted. 

Professor Dr. OppenheJm of Berlin published 
last year a work on the diagnosis and treatment 
of tumours of the central nervous system, which 
is so admirable that I have drawn attention to it 
by briefly quoting some of his cases. 

CHARLES A. BALLANCE. 

February 190S. 
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LECTURE I 

REMINISCENCES OF DR. LETTSOM SOME POINTS IN 

THE SURGERY OF THE CEREBRAL MEMBRANES 

Anatomical, physiological, and physical considerations — The sub- 
dural and sub-arachnoid spaces — The cercbro-spinal fluid — 
Subdural haemorrhage in adults and infants — Traumatic 
cnccphalocelc — Pathology of meningeal intections — Subdural 
and sub-arachnoid suppuration — Varieties of meningitis — 
Symptoms and diagnosis — Surgical treatment of tubercular and 
suppurative meningitis and of hydrocephalus interna. 

It is my duty, as it is my pleasure, to acknow- 
ledge gratefully the honour which the Council 
of thb Medical Society of London has conferred 
upon me by inviting me to deliver the Lettsomian 
lectures. 

Reminiscences of Dr. Lettsom. 

These lectures were founded to commemorate 
a great physician who, a century ago, was a leader 
of medical practice in London. It therefore 
seems only right briefly to recall something of 
his life and work before entering upon the 
subject matter of the lectures. 



2 REMINISCENCES OF 

John Coakley Lettsom came of a Quaker 
family. He was born in 1744 in the West 
Indies, and died in London in 181 5. 

Sent at an early age to England to be educated, 
he chose medicine as his profession, and, in 
accordance with the custom of the time, was 
apprenticed, the master selected for him being 
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a JVlr. Siitcliff then practising at Settle in York- 
shire. After his apprenticeship he attended 
St. Thomas's Hospital, where he was most 
diligent in his observation of the patients, of 
whose cases he made notes, a custom not then 
usual. 

His first practice was in the West Indies. 
He had returned to the place of his birth to 
claim the residue of a property left to him by 
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his father. It consisted of a portion of land and 
some fifty slaves ; these latter he promptly 
emancipated, slavery being altogether repugnant 
to his nature. 

He thus found himself dependent upon his 
profession for support, and commenced practice 
in Tortola. It is recorded that " in five months 
he amassed two thousand pounds," a financial 
success attending the early efforts of very few. He 
gave half this sum to his mother, and with 
the remainder returned to England in September 
1768. 

He spent several months visiting the Univer- 
sities of Edinburgh, Paris, and other centres of 
learning, and took the degree of M.D. at the 
University of Leyden. 

Soon after graduating he returned to London, 
and commenced practice in the City under the 
patronage of Dr. John Fothergill. His success 
was early and complete, and it is stated that for 
a number of years he enjoyed the largest practice 
in the City of London. 

Of this Society he was one of the original 
Fellows. The memoirs of the Society bear 
witness to the prominent part he took in its 
discussions, while the freehold property from 
which we still derive a revenue attests the 
generosity of his benefactions. 
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He was no less celebrated for liberality of 
mind and benevolence than for his skill as a 
physician. 

The following is one of the more extra- 
ordinary instances of his generosity. He was 
attacked and robbed by a highwayman, but far 
from bearing any resentment, he gave the man 
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his address, and offered him further assistance. 
The robber responded to this invitation, and 
Lettsom succeeded in obtaining for him from 
His Majesty a commission in the army, and he 
served the country with distinction. 

Lettsom was a voluminous writer, and did not 
confine himself to medical subjects. His non- 
medical writings were chiefly upon matters of 
public utility or on philanthropy, such as the 
properties of the tea-plant, the cultivation of the 
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mangel-wurzel, the abolition of slavery, and the 
relief of the poor. 

He was not learned in the highest acceptation 
of the term, yet he was the friend and the patron 
of learning. Wherever his influence extended — 
and it was not narrowly circumscribed — science 
and useful literature flourished. 

He was particularly keen on exposing quacks. 
On one occasion he insisted on a post-mortem 
examination as a " urine caster " had asserted 
that the disease which had caused death was in 
the kidneys, whereas Lettsom maintained that 
the symptoms — headache, vomiting, slow pulse, 
and vertigo — were due to disease of the brain. 
The autopsy showed healthy kidneys, and inflam- 
mation within the skull, probably the result of 
a former injury. 

His correspondence was extensive, and many 
remarkable letters have been preserved, which 
show the variety of subjects in which he took 
interest, and afford many evidences of his kindly 
and sympathetic nature. 

The amenities of medical life appear to have 
somewhat differed, in their forms of expression 
at least, from those of the present day.- It is 
recorded that Lettsom was much angered by the 
discourtesy of Mr. Baker, one of the surgeons of 
the hospital. Mr. Baker had a son who suffered 
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from epilepsy, which somewhat impaired his 
understanding. His medical colleague Dr. 
Akenside inquired to what study he proposed 
to place him; Mr. Baker replied, "1 find he 
is not capahle of making a surgeon, so I have 
sent him to Edinburgh to make a physician of 
him." 

Another instance of the manners of the times 
is afforded by the well-known ungenerous epi- 
gram written of Lettsom — 

When patients come to I, 

I purge!), bleeds, ^nd sweats *ein. 

If ufter that they choose to die, 

What's that to I, 

I lets 'em. 

Lettsom undoubtedly earned a handsome pro- 
tcssional income, but the extent to which his 
private fortune must have been injured by his 
generosity to others may be gathered from one 
of his letters, dated iSth February 17^3- Reply- 
ing to an intimate friend who had upbraided him 
for neglecting to take any adequate relaxation, 
he says, " 1 have a weakness which 1 cannot 
overcome. I hope and believe it does not result 
from ambition or from vanity ; but so it is, how- 
ever, that if 1 hear of want, I often distress 
myself to obviate that want. In looking over 
my expenses since January last, I find I have 
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expended above six hundred pounds in donations; 
and, like a necessitarian, I have no power to con- 
trol this extnvagance. Thus with an income of 
^5000 per annum I am always involved ; and 
what is still more alarming, my pensioners 
increase daily. I mention my extravagance as 
an excuse for my perpetual application to busj- 
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nc&& ; for since the year 1769, when I iirst 
settled in London, I have not taken one half- 
day's relaxation, and I cannot get to Grove HiU 
above once a fortnight." 

Though there were no death duties in his 
time, he distributed his wealth during his life — 
a form of charity much more real than that 
commonly practised of distributing after death 
what can no longer be retained. 

The story of the rescue of a starving family 
as the result of an early morning walk is typical 
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of Lett&om's life. This family was saved from 
starvation, and with the co-operation of the 
churchwarden of Little Greenwich in Bishops- 
gate Street was given a new start in life. 

Lettsom writes " that he has experienced how 
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greatly the sight of real misery exceeds the 
description of it," and again 

To pity humari woe. 

Is wliat the happy to tht: unhappy owe* 

Physician, student oi nature, and philan- 
thropist, Lettsom passed into the silent world, 
leaving behind him a host ot friends and a name 
ever to be associated with boundless private 
charity and numerous projects for the public 
weal. 
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Of Lettsom it may be truly said — 

To live in hearts we leave behind is not to die ; 

and. 

The souls of the righteous are in the hand of God. 

In this lecture I propose to consider the posi- 
tion of surgical intervention in the disease, or 
rather group of diseases, having for anatomical 
basis a lesion of the meninges. 

Anatomical^ Physiological^ ami Physical Observations. 
The Subdural and Suh~ Arachnoid Spaces. 

We are all familiar with the three-fold mem- 
branous investiture of the central nervous system, 
but the special importance of certain anatomical 
details is less well understood. 

Axel Key and Guslav Retzius in 1875 pub- 
lished the result of several years' research in a 
beautiful monograph, which, as Charpy says, has 
remained the classical work on this subject, 
though their results have not been confirmed 
(or corrected) by subsequent workers. 

Key and Retzius showed : — 

I. That there is no gross communication 
between the subdural and the sub-arachnoid 
spaces. 
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2. That the sub-arachnoid and the subdural 
spaces of the brain can be completely injected 
from the corresponding spinal spaces. 

3. That fluids injected separately into each of 
these spaces mix in the subdural space of the 
Pacchionian bodies, then pass on into the venous 
sinuses, and even reach the veins of the scalp. 

4. That injection oi the sub-arachnoid space, 
after death or during life, at a low pressure shows 
that at the base of the brain it is broken up into 
certain definite spaces of considerable capacity, 
and that over the cerebral hemispheres the sLib- 
arachnoideal mesh-work is more abundant in the 
sulci than over the tops of the convolutions, so 
that these latter, as another writer has aptly 
expressed it, stand out from the general injection 
mass like the hedges of a flooded land. 

5. That the blood -pressure in the cerebral 
sinuses, though diminishing during inspiration, 
h always positive, and that the pressure of the 
cerebro-spinal lluid in the sub-arachnoid space 
always exceeds by a few mm, of Hg. the cere- 
bral venous pressure, and that therefore the flow 
of fluid is from the sub-arachnoid space into the 
venous system. As the specific gravity of the 
cerebro-spinal fluid is less than that of the blood, 
any flow determined by osmosis would be, in the 
main, in the same direction. 
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As the result of his own researches, Leonard 
Hill maintains that the sub-arachnoid space is 
" chiefly a potential rather than an actual space, 
except in those few places where inequalities of 
the brain surface are rounded off by small col- 
lections of fluid beneath this membrane," and 
that " the living brain with its circulating blood 
almost entirely fills the cranium, and the fluid 
that moistens its surfaces is little more in amount 
than the synovial fluid in a joint." 

This latter statement is certainly true of the 
subdural cavitv, but is less clearly applicable 
to the sub-arachnoid space ; and when it is 
stated that "the plates in Key and Retzius' mono- 
graph, which are copied into most anatomical 
works of to-day, give an entirely erroneous idea 
of the contents of the cranium in the living 
animal"; it seems desirable to point out that 
these authors made their injections shortly after 
death, and do not suggest that the spaces are 
normally distended to the same degree during 
life, and that they controlled their results ob- 
tained from injections on the cadaver by ex- 
periments on living animals. It must not be 
forgotten that however little fluid there may be 
in the sub - arachnoid cavities at a particular 
moment during life, yet a considerable amount 
is present in the ventricles with which the 



12 SOME POINTS IN THE SURGERY 



sub-arachnoid cavities are in direct communica- 
tion. 

The well-known figure of Key and Retzius, 
showing the sub-arachnoid spaces fully injected 
as they appear in a vertical median section of 
the head, was expressly intended to represent 
the relationship " of the various parts of the 
brain when the ventricles and the sub-arachnoid 
space were distended with fluid," The blood- 
pressure being nil, the injection would displace 
most of the blood from the vessels of the pia, 
driving it at least as far as the venous sinuses, 
and the sub -arachnoid spaces would therefore 
appear exaggerated. Artificial distension by 
injection is a usual and well-known method 
of anatomical demonstration. For example, it 
would scarcely be contended that Sappey's illuii- 
trations of the lymphatics, as demonstrated by 
injection with mercury, were intended to repre- 
sent their normal state of distension during life. 

Whatever the normal condition of the sub- 
arachnoid spaces may be, they certainly become 
distended during life with blood or purulent 
effusions ; of this any one who has attentively 
made a few post-mortem examinations must be 
convinced. 

In the illustration of posterior basal menin- 
gitis published by Dr. Lees and Sir Thomas 
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Barlow^ the anterior part of the cisterna magna 
is seen distended with pus, just as one of Key and 
Retzius' figures shows it distended artificially by 
injection. 

It is a common surgical experience — for 
example, in operating to relieve optic neuritis — 
that it is easy to obtain a flow of fluid from the 
sub-arachnoid space of the base of the brain 
while it is almost impossible to do so from the 
vertex — opening the subdural cavity is for such 
a purpose a useless measure. 

The only place at which, from the figures 
of Key and Retzius, it would be reasonable to 
infer that a considerable flow of cerebro-splnal 
fluid would be obtained is below the cerebellum. 
It is just here that the surgeon most easily 
obtains a rush of cerebro-spinal fluid and is able 
to establish drainage. 

Imbertj in 1884, wrote: "The principle of 
Archimedes, in conjunction with that of Pascal, 
explains the manner in which certain fluids of 
the animal economy afford protection to the 
organs immersed therein- The brain, for ex- 
ample, loses 98 per cent of its weight when 
immersed in cerebro-spinal fluid, for the diff^cr- 
ence in specific gravity between the brain and 
the fluid is only 0.02. A brain which would 
weigh 1500 grammes in air would only weigh 
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30 grammes in the cerebro-spinal fluid : it is 
this weight, then, of 30 grammes which 
represents the whole pressure of the brain on 
the base of the skull. So feeble a pressure, 
scarcely amounting to i decigramme per square 
centimetre, would neither damage the extremely 
delicate texture of the nervous centres nor off«r 
the least resistance to the circulation of the 
blood in the interior of the brain. Further, 
fluid interposed between the brain substance 
and the cranium lessens the effect of blows and 
external shocks by spreading compression pro- 
duced at any one point over the whole surface 
of the brain, in accordance with the law that 
pressure is equally distributed in all directions." 

Though it cannot be admitted that the 
physical conditions are anything like so simple 
as Imbert's description would lead us to believe, 
yet the almost constant escape of the brain stem 
in injuries of the head points conclusively 
to the existence of some special protective 
mechanism. 

The sub-arachnoid cisterns, partitioned off as 
they are so that fluid only slowly escapes from 
one into another, are well fitted to act as a kind 
of hydraulic buffer, and notwithstanding the 
view that the sub-arachnoid space is a potential 
space only, it would appear that the cisterns are 
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of importance in protecting the isthmus cerebri 
from injury. 

The weight of the brain is not wholly, or 
even to any considerable extent, supported by 
hydrostatic pressure ; its anterior and posterior 

extremities rest upon 



planes inclined in op- 
posite directions, viz. 
the orbital plate of the 
frontal bone and the 
tentorium cerebelli ; 
the middle lobe fits 
with great accuracy 
into the middle fossa^ 
and the falx cerebri 
prevents any side-to- 
side movement of the 
hemispheres ; a very 
thin layer of fluid 
would in ordinary 
circumstances prevent any injurious shock from 
impact of the brain substance against the resisting 
bone. 

From the mass of the hemispheres the 
isthmus cerebri passes almost vertically down- 
wards, its lateral displacement is prevented by 
the sheaths of the nerves issuing from it and 
by bands ot sub-arachnoid connective tissue, and 



Flc;. 8. — rht brjin Jtfni. 
(Key inil Retiiut.) 

WiK tht iiib-arathnoiii tmbrciil^c which 
pr'VenC [novcmeiitcrLhi; Whih item <igjilnil 
the foramen magnum. 
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the amount of fluid by which it is surrounded is 
sufficient to give material mechanical support. 

It is to the parts below the tentorium that 
Imbert's purely physical statement of the con- 
ditions present more closely applies. 

Hill's experiments led him to conclude that 
though the amount of blood in the arteries or 
veins of the brain may and does vary consider- 
ably, the absolute amount of blood within the 
cranium does not vary to any great extent, the 
observed circulatory variations being variations 
in the distribution of blood and not in its 
total amount, and the atmospheric pressure 
being the chief factor in maintaining these 
conditions. 

Sir Thomas Watson in the fifth edition of 
his Practice of Physic observed that he formerly 
taught this view, and mentioned some experi- 
ments by Munro and Kelly which led him, 
though with some hesitation, to accept it ; the 
experiments of Burrows, however, convinced 
him that it was erroneous. 

It would certainly be thought that if the 
atmospheric pressure exercised so considerable 
an influence on the cerebral circulation this 
would be profoundly modified when the dura 
or even the skull was opened ; surgeons do 
not, however, observe any profound change in 
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the condition of the patient at the moment of 
opening the skull. 

No more marked disturbance of the circula- 
tion is observed on opening the skull than on 
opening the peritoneuni ; when the surgeon 
incises the dura mater there are no phenomena 
comparable to those occurring when the normal 
parietal pleura is incised. 

The Cerehro-Spiimi Fluid 

The cerebro-spinal fluid is a secretion and not 
an exudation. Mott has recently laid stress on 
this point. He writes : " It is comparable to the 
amniotic fluid and the sweat for true albumin 
and fibrinogen are absent. (It may be noted 
here that one function of the amniotic fluid is 
protection.) At each cardiac systole it is driven 
from the cranium into the spinal canal. (This 
may in part explain the presence of blood 
and pus in the spinal theca when purulent and 
hemorrhagic elfusions occur within ihe cranium.) 
A layer of arachnoid like a sieve follows the 
pial vessels as they dip into the brain, and thus 
forms a perivascular canalicular system. The 
vessels are therefore always surrounded by a 
constant fluid pressure." The cercbro- spinal 
fluid is of course not lymph, but these arachnoid 
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sheaths play a part in the brain that is elsewhere 
the sole function of the lymph sheaths. In this 
manner oxygen, which is 
necessary tor the bio- 
chemical changes ot ner- 
vous tissue, is probably 
carried by the cerebro- 
spinal fluid to all parts of 
the central nervous system. 
On examining the 
great lymph sheath around 
the aorta of the turtle in 
the Roya! College of 
Surgeons Museum, it 
occurred to me that it 
would be interesting to 
examine the membranes 
around this creature's 
brain. It will be noticed 
that the cranial subdural 
cavity of the turtle is 
not a potential but an 
actual space, and that 
delicate connective tissue 
bands cross it, as in the 
sub-arachnoid space of man, to prevent displace- 
ment of the brain stem (Figs, g, 10, and 11). 



Fir.. 9. — Pnrlinn of anria nf (urtle 
{Ckilsn.A /llvi/ji) nhiiaiing capi- 
(iuui lymphnlic vhcalli •urrniin'l. 
jji| ihcnrtcry. — (H.C, S.Mutrum. 
PI,yihUtitil Sirla. No. 863 c.) 
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to life Dt. 
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Hamatocele of the Subdural Cavity in Adults 
and Infants. Traumatic Cephalhydrocele and 
Encephalocele. 

It has already been pointed out that the 
subdural and sub - arachnoid cavities are often 
defined and distended by effusion of blood 
following injury. Time will not allow a full 
discussion of this subject, but reference may 
briefly be made to cases in which a blow 
on the head or a fall is followed at some 
distance of time by obscure cerebral symptoms, 
among which mental disturbance and transitory 
paralysis are prominent ; in some such instances 
a considerable hemorrhage has taken place into 
the arachnoid cavity, the blood has become en- 
cysted, and like a blood collection in the tunica 
vaginalis, has continued to increase in size, 
causing slow pressure on the brain. 

I successfully removed such a cyst, which 
measured seven inches in its long diameter, four 
and a half in its short, and one and a half in 
thickness, from a man aged thirty-four years, 
a patient of Dr. James Taylor, who had narrowly 
escaped being consigned to a lunatic asylum, 
where he might possibly have been labelled 
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"general paralysis" and died witliout relief 
(Figs. I 2 and i 3). 
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An o[viiing hM been tnaik in the c)>it wnll. wMch rt-iKiin in. the ijKcimcn a 
<Irep red cictt. 

The following; two cases of operation for 
subdural hemorrhage I have not previously 
published : — 

C. K.. female, aged twenty -six years. Admitted 
December 21, 1904, into the National Hospital under 
Dr. Kerrier. 
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History (obtained from husband). — No neurosis 
in family. Married eighteen months. Now five 
months pregnant. No history of injury. A month 
ago her husband was leaving home in the morning for 
his work when he heard a cry, and on going back 
found his wife shrieking and in a demented condition. 
She was violent, and tossed herself about. Next day 
condition much the same, but some weakness of right 
arm was noticed. She continued screaming, with 
intervals, during which she would repeat meaningless 
combinations of words, or point to things seen by 
herself apparently of a terrifying description. She 
remained in this state for a month. Recently paresis 
of right leg had been noticed. 

Off admission. — Patient lies on her back continually 
crying out and waving her left arm. She does not 
seem to recognise objects presented to her. On being 
moved she utters loud cries. When not crying she 
lies in an exhausted semi-comatose condition. She has 
double optic neuritis, but is able to see. Pupils normal. 
Marked weakness of right side of face ; complete flaccid 
paralysis of right arm, and nearly complete paralysis of 
right leg. Left arm moves well. Abdominal reflexes 
absent on right side. Knee-jerk brisk, and ankle clonus 
present on right side. Urine retained ; fieces passed 
unconsciously. 

Operation, December 24, 1904. — The patient has been 
kept quiet under morphia ; she is more exhausted and 
her pulse is weaker. The left motor area was exposed. 
A subdural hajmatocele compressing the Rolandic area 
was found. It extended forwards to the frontal pole 
and downwards towards the base, and was half an inch 
thick. It was removed without difficulty. Patient was 
much better after the operation, and all went well for 
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ten days. On January 7 ptKumonia supervened, and 
the patient died on January lo. There had been a 
little blood noticed on the dressings for a few days. 
This had come from cortical vessels, possibly those 
which had furnished the blood of the hEematocele, 

W. M., male, aged forty-^ight years. Admitted on 
March 28, 1906, into the National Hospital under Dr. 
Ormerod. 

The family history was good ; no epilepsy nor other 
neurosis could be traced in it. The patient denied having 
had venereal disease, but admitted having incurred 
the risk of contracting it. He had worked hard and 
had had recent mental worries. Much head work, but 
no manual labour. In May 1905 he was struck hard 
on the right side of the head by the falling lid of a 
flush tank ; he did not lose consciousness. Since then 
he has suffered from headache on waking in the 
morning. In February L906 he had an illness thought 
to be influenza, and was sick once or twice without 
obvious cause. Since then he has had headache, occipital 
and retro-ocular. When he gets out of bed his sight 
becomes temporarily blurred ; he has diplopia occasion- 
ally. No defijiitc giddiness. Has vomited six times 
since the "influenza." Sight has been worse during 
the last four weeks. The symptoms have varied, 
A week before admission he was thought to be 
better. 

On admission. — Is slightly emotional ; cerebration 
slow ; takes some time to answer even simple questions, 
No alteration of smell, taste, or hearing. Sight much 
impaired ; reads one inch, letters at four feet. No 
hemianopsia ; fields not contracted. (Rough test only). 
Opfic Discs. (Mr. Gunn.) Right: Intense fungiform 
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papillitis with numerous hasmorrhages. Highest point 
seen with +9 D. Left: Same as right. Highest 
point seen with + 9.5 D. Pupils normal. 

Tongue when protruded deviated slightly to left. 
Complains of dull, constant headache, occipital, retro- 
ocular, and frontal. No weakness of face or arms. 
Cremasteric reflex difficult to obtain on left side. 
Patellar and ankle reflex more brisk on left than on 
right side. Ankle clonus well marked on left, slight 
on right side. Gait feeble and slightly unsteady. No 
tenderness of cranium. 

Operation in two stages. Bone removed over right 
frontal lobe. On opening the dura a thin layer of clot 
enclosed in a membrane found over the whole convex 
surface of the right hemisphere, from frontal to occipital 
r^ion. This was removed. A cortical vein in the 
frontal area bled a good deal ; apparently it was 
attached to the clot capsule, and may have been the 
cause of the subdural haemorrhage. The clot was 
thicker (about quarter inch) over the anterior part of 
the frontal lobe and over part of the Rolandic area ; 
elsewhere it was very thin. Patient left hospital con- 
valescent on May 16, 1906.' 

This matter did not escape the astute obser- 
vation of Richard Bright, who in 1831 wrote: 
"There is a species of partial accumulation of 
fluid in the brain which must not be passed 
over without notice : I mean serous cysts 
forming in connection with the arachnoid, and 
apparently lying between its layers, or attached 

' Sec another case of successful operation for Subdural Hemorrhage on 
pape 87. 
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by thin adventitious membranes. These are 
occasionally discovered on dissection, and have 
either produced no symptoms or have been 
quite unsuspected till after death. These cysts 
vary in size from the size of a pea to that of a 
large orange, and may be considerably larger. 
They appear to be of the most chronic character, 
and probably never enlarge after their first 
formation. The brain is completely impressed 
by them, so that when the fluid is let out a 
permanent cavity remains, and even the bone of 
the skuil is moulded to their form." 

Two cases are illustrated in Bright's work. 

The post-mortem appearances in one of these 
arc thus described : " On sawing through the 
skull-cap a sudden gush of limpid fluid attracted 
attention, and examining whence this fluid 
escaped, a considerable oblong depression was 
found in the middle lobe of the right hemisphere. 
On minute inspection the fluid, which amounted 
to at least twelve ounces, had been contained in 
a cyst formed by the splitting of the arachnoid 
membrane, which had pressed on the middle 
lobe of the brain, and thus produced a corre- 
sponding depression. The membranes and sub- 
stance of the brain (with the exception stated) 
did not exhibit any morbid appearances. The 
thoracic viscera were quite healthy. The abdo- 
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minal viscera showed no traces of disease, except 
extensive ulceration of the ileum and caecum." 
The preparation is deposited in the Museum of 
the Royal College of Surgeons. The patient, a 
male aged eighteen years, had probably died from 
enteric fever. No history of injury is given. 

In 1897 Biroula showed at a meeting of the 
St. Petersburg Anatomical Society a specimen 
very similar to that of Bright. The patient, a 
soldier aged twenty-four years, died from enteric 
fever. A large meningeal cyst was found over 
the first and part of the second frontal convolu- 
tion on the left side. The brain was indented 
by the cyst. The cyst walls were formed by 
the meninges, and no trace of any parasite was 
found. There was a projection over the corre- 
sponding part of the skull. Shortly before death 
some rigidity of the right arm had been observed ; 
with this exception no symptoms referable to the 
cyst had been noticed. 

Prescott Hewitt, in 1845, contributed a paper 
to the Royal Medical and Chirurgical Society, 
in which he discussed the subject with great 
acumen, and related several cases. In accord- 
ance with the views then prevalent, he held that 
the thin investing membranes were derived from 
the fibrin of the blood, and he made the in- 
teresting observation that he had seen similar 
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membranes enclosing blood collections in the 
pleura. Curiously enough, though he referred 
to cases in Abercrombie's work, he made no 
mention ot' Bright's cases. 

Prescott Hewitt also discussed the subject in 
his article on " Injuries of the Head " in Holmes's 
System of Surgery, Good illustrations of these 
cysts are there given and reference made to a 
particularly striking case published in full in 
7'//f Lcirjce/, 1846^ vol. i. p. 416. A boy aged 
eight years received a blow on the head from 
a cricket ball and shortly afterwards showed 
symptoms of insanity. He had recurrent attacks 
of insanity with intervals of health until his 
deaths fifteen years after the injury. The 
symptoms in the last attack were headache, 
vomiting, and drowsiness. At the autopsy a 
large arachnoid cyst was found. 

Bearing in mind that in almost all serious 
head in)uries blood is cxtravasated into the 
arachnoid cavity, it may well be that in cer- 
tain cases of intermittent headache, intermittent 
paralysis, or intermittent insanity subsequent to 
head injury the pathological lesion present is 
arachnoid hasmatoccle ; a condition certainly 
remediable by operation. 

As I have mentioned successful cases of 
removal of large arachnoid ha^matocele, I must 
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record one on which I did not operate and death 
ensued. It is noteworthy that in these cases 
of arachnoid hasmorrhage there is a rise of 
temperature. 

W. W., male, ast. 56, groom. Typhoid fever 
three years ago. No history of syphilis. Was kicked 
by a horse over the left eyebrow three months ago. 
Wound sutured by Dr. Halsted, who stated that there 
was no fracture of skull. Was said to be quite well 
until six weeks ago, when it was noticed that his left arm 
was weak and that he dragged his left leg when walking. 
Complete paralysis of left arm and leg four days before 
admission, followed in twenty-four hours by frequent 
vomiting and unconsciousness. Temperature 101° on 
morning of admission. On examination reaction to 
external stimuli delayed, but would answer to his 
name if frequently called. Speech slow and slurred. 
Paralysis of left arm and leg. Occasional clonic con- 
tractions of right arm. In the intervals the limb was 
held stiff ; hand-grip feeble. Right leg unaffected. 
Knee-jerks brisk on both sides. Ankle clonus on right 
side. Well-marked Babinski's sign on both sides. 
Pupils dilated, equal and active ; no ophthalmoscopic 
changes detected. No trace of albumen or sugar in 
urine. Constipation of four days' duration and in- 
continence of urine. Scar over left eyebrow ; no 
apparent injury to bone beneath. Temperature 99° ; 
pulse 60. Condition remained unchanged. Alter- 
nating drowsiness and lucid intervals. Troublesome 
constipation relieved by calomel and house mixture. 
Temperature ranged between 98.2° and 100° ; pulse 
rate gradually increased, reaching 120 on sixth day. 
Seventh day, temperature 104.4° J coma and death. 
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P.M. — Bones of skull uninjured. Large arachnoid 
blood-cyst found flattening all convolutions of right 
hemisphere. This was definitely encapsuled and the 
sac could be demonstrated apart from the dura. 
Contents dark and fluid. Right lateral ventricle com- 
pressed ; left distended, its posterior horn was about the 
size of a golf ball. Clldema of lungs. Chronic nephritis. 
During the life of the patient in St. Thomas' the 
symptoms did not appear to justify operation. The 
man was fifty-six years of age and looked at least ten 
years older. He was accustomed to take a good deal 
of alcohol. Learning more of the history of the case 
after death and reading the P.M. notes, it is easy to be 
wise after the event. It Is noteworthy that the scalp 
wound was on the side opposite to the arachnoid 
hieniorrhage. I may say that 1 could not be sure 
before the autopsy was performed that the case was not 
one of ordinary vascular lesion, though the alternating 
drowsiness and lucid interval were suggestive of sub- 
dural hemorrhage. 

Gushing has recently drawn attention to 
surgical intervention for the intracranial hemor- 
rhages of the new-born. Cerebral palsies, 
epilepsy, and other nervous disorders, which may 
be a permanent life disablement, are often due 
to these hemorrhages arising from trauniLi 
during birth. The unsupported venules passing 
from the brain of the infant to the longitudinal 
sinus and Pacchionian bodies are easily broken, 
and thus large blood extravasations occur in the 
subdural and sub-arachnoid spaces. Gushing 
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says these extravasations are usually unilateral, 
and that they give rise to post-natal asphyxia- 
tion, a bulging fonlaneUe without pulsation, 
convulsions, unilateral palsy, a stabile pupil on 
the side of the haemorrhage, irregular respira- 
tion, slowing of the pulse, a rise of tempera- 
ture, inability to take nourishment, and death. 



Fic. 17. — Sketch tit (ipentien for 4inchn>otil cytt at St. Thamu't HnipitaL. 

Gushing gives the details of four cases on which 
he operated ; two were successful. I have not 
had the opportunity of operating on such cases» but 
Cushing's paper will, I believe, be a stimulant to 
much good work in this direction in the future. 
Besides the large collections of blood in the 
subdural cavity which run a somewhat acute 
course, surgeons are familiar with the localised 
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collections of clear fluid found years after an 
injury in this situation, and which produce 
mental disturbances, convulsions, and headache. 
The following is an illustrative case : — A man 
aged twenty-five was struck some years before 
admission to St. Thomas' Hospital on the right 
frontal region. Since the injury he had suffered 
from headache, irritable temper, and convulsions. 
On exploring the frontal region, a cyst of the 
arachnoid wai discovered, containing clear but 
slightly yellow fluid. The headache was cured 
by the operation, but months after the operation 
he had a fit, and the epileptic condition has 
occasionally recurred. 



Flo. iR. — Simple fracture nf tkull in iti indiil, (C'>'IW. 1HN4.) 

Mslr. XL ^ mnntht. Fill % feet nn In Jit.iiI, Laigc, Wl hrindtonn ri|;hl ai<l«. 
Slnw inimw in mw, vrith itnpulic nn citughing, T'witching nf left face, arm, .>nit 
lc|. Vcimltkig. Mucti iniprDVFiiirni in 1 iii<iiitli>. Cttilil IrFt lintpltal wilti 
tumitur nrot(iln) by gutu-pcitha iliiclil. Si^un became ill, lail was iiilniilUil inlo 
St. BuTthalomtw't wiib ncningilis. [>c4th 14 hmin Imiit. 

Mr. Godlcc read a most instructive paper at 
the Pathological Society in [885, "On simple 
fracture of the skull in infants followed by the 
development of pulsating subcutaneous tumours." 

D 
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Similar cases have been reported by Sir Thomas 
Smith, Mr. Golding Bird, and others. The 
pulsating mass may consist of blood and cerebro- 
spinal fluid with or without brain matter. Mr. 
Godlee's cases were aged five months and 
eight months. One of them had been also 
under the care of Sir Thomas Smith. Both 
died of septic infection. In both cases the 
injury was caused by a fall out of window, in 
one of eight, and in the other of fourteen feet. 
In one of the cases the brain cortex had been 
ruptured so as to open the ventricles. 

Mr. Godlee writes ; " When a young child 
receives a blow on the head the mischief is 
almost all spent upon the part struck and that 
lying immediately beneath it. The process 
extends little, if at all, beyond a single bone ; 
indeed no one of the common fractures of the 
skull as we meet with them in an adult can take 
place in its typical form in an infant, but, on the 
other hand, there are forms of fracture special to 
the young skull. There are fractures of the 
infant's skull, formerly described by Mr. Syme, 
which would have been undetected {the bone 
after breaking the adjacent dura and severely 
lacerating the brain having sprung back in 
place) had not actual brain matter been found 
in the wound, beneath the scalp, or in the 
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pus (as I saw in one case) evacuated from 
the suppurating hematoma, which formed 
over it." 

The following case, which was under the 
care of Dr. Bastian in 1 902, is an example 
of a large traumatic encephalocele occurring 
later in childhood, and illustrates a method of 
treating hernia cerebri. A boy aged four years 
fell twenty-two feet out of window. In falling 
It was thought he struck the left side of the 
head against a projecting window ledge. He was 
unconscious for four days. A large non-pulsating 
tumour formed over the left parietal region. 
Some three and a half weeks after he had received 
the injury he was brought to London and I saw 
him with Dr. Bastian. He had right hemiplegia, 
complete aphasia, and some paresis of the left 
third nerve. The tumour was slowly increasing 
in size. Operation was decided on. A large 
scalp flap was thrown downwards, exposing a 
mass of brain substance, which was protruding 
through a fracture of the parietal bone. The 
break of the parietal bone extended downwards 
and forwards obliquely from near the middle of 
the sagittal suture. The edges were so clean 
that they might have been cut with a knife, and 
were separated about one-third of an inch. The 
fragment of parietal bone in front of the fracture 
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the dura corresponding in position and extent to 
the fracture in the bone. The opening in the 
dura was enlarged by incisions made at right 
angles to the tear, to the size of the aperture 
made in the skull. Pulsation in the extra- 
cranial mass at once recommenced. No further 
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Fig. IJ. — Di:ifraiii of frncUTt nf ifauLI in Dt, Rii^Uiii'i tasc I'f irniimatir 
tncepli-iloEFic, 

The banc ciitli»c<l hy tiic <lattc>! linci anJ by thr frontal Ai|r< uj^itlal lutmc* W4i 
rcmav?!^ Jil tkt opcnLlion. 

nipping of the junction of brain and hernia could 
then take place. The brain had been damaged 
to the depth of an inch along the line of fracture. 
The scalp flap was replaced. The patient made 
a good recovery ; the hernia soon disappeared. 
Two years later Dr. Saunders of Pembroke Dock 
wrote to Dr. Bastian : " Speech gradually im- 
proved and now almost perfect except for some 



OF THE CEREBRAL MEMBRANES 39 

slurring when excited. Power over left leg 
almost completely restored, of arm only partially 
— no use of hand." 



Lumbar Puncture in Injury to Brain and in 
Apoplexy. 

This seems a fitting place to point out the 
great value of lumbar puncture in traumatic 
lacerations of the cerebral substance when the 
patient passes into the stage of cerebral irrita- 
tion. A jockey, twenty-one years of age, was 
thrown from a horse. There was no fracture of 
the skull, but he was unconscious for ten days. 
The right arm was paralysed, and there was 
left ophthalmoplegia. I saw the patient with 
Dr. Ferricr. From unconsciousness he passed 
into a state of restlessness, irritability, and sleep- 
lessness. By lumbar puncture 2^ to 3 oz. of 
red-stained cerebro-spinal fluid was drawn oflf; 
on each occasion quiet sleep was obtained after- 
wards for four hours. The man made a good 
recovery. The question arises whether in some 
cases of ordinary apoplexy the pressure of the 
clot and serum on the nervous centres might 
not be relieved with advantage by lumbar 
puncture. In extra - dural hEemorrhage, from 
injury to the meningeal artery or a venous sinus. 
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the fluid withdrawn by lumbar puncture is, clear, 
while in cerebral laceration or subdural ha-mor- 
rhage it is blood-stained. 




Pathology of Infection. 

Infective processes may extend from a focus 
of disease outside the skull to the interior of the 
skull by — 

1 . The disease aifecting the bone and a visible 
track of bone disease forming a way of com- 
munication. 

2. Extending through a pre-formed channel, 
such as a foramen or canal for the passage of 
vessel or nerve. 

3. Making its way through a congenital 
defect in the ossification of the bone. 

4. Extending along one of the processes of 
. dura mater, which in certain situations dip into 

the bone. 

5. Entering the circulation. 

In some injuries infective material is intro- 
duced directly by the injury into the interior 
of the skull, a "■ stab culture " being in fact 
made, and the natural resistance to penetration 
being directly and abruptly broken down. This 
is the sole difference in the pathology of the 
intra-cranial complications of injury and disease. 
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The infective process more or less rapidly 
spreads within the skull from the spot where 
the dura has been brought into contact with 
infective material. 

Extra-Dural Suppuration. 

At the spot where it has come into contact 
with the pus the dura becomes inflamed and 
extra-dural suppuration occurs. 

This is the first stage of intra - cranial 
infection. The resistance of the dura mater to 
the further progress of the infection may be 
great and prolonged. The effects are then 
limited to the formation of a more or less 
considerable localised extra-dural abscess. Or, 
the dura may be softened and perforated forth- 
with, and only a few drops of pus may collect 
external to it. 

The following case well illustrates the re- 
sistance of the dura : — 

A man was admitted to hospital on February 
2nd with ear disease, which had already 
extended beyond the limits of the temporal 
bone. This was clearly shown by the fact that, 
on irrigation of the ear until it was quite free 
from pus, the pus rapidly re-filled the entire 
auditory canal and overflowed into the concha. 
The mastoid operation was done on March 12th. 
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The following day a fistulous track, was noticed. 
This was enlarged with a sharp spoon. Recur- 
rence of symptoms took place. On April i i th 
a free opening was made by chiselling away 
sufficient bone, thus freely opening the extra- 
dural abscess. From that time recovery was 
uninterrupted (Bcrgmann). Pus must have 
been in contact with the dura for at least nine 
weeks (probably longer), but no perforation of 
the dura took place. 
I At the post-mortem examination of a man 
who had died from acute meningitis within 
forty-eight hours of the onset of Illness, the 
temporal bones, while the dura was still in 
place, looked normaU but on removing the dura 
the roof of the left tympanum looked a little 
darker than that of the right. It was not 
perforated nor carious, but a tiny thrombosed 
vein was seen to issue from it. On breaking 
through the tegmen the tympanum was seen to 
be filled with a solid mass of granulation tissue, 
which could be picked out all in one piece with 
forceps. The long process of the incus was 
necrotic. The tympanic membrane appeared 
as if about to slough. There had been no 
otorrhcea during life. 

It Is easy to understand how vascular infec- 
tion could follow from such a condition. 
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When the arachnoid is traversed the infection 
reaches the sub - arachnoid and the pia, and 
either a localised or a diffused inflammation 
results. Why the inflammation should in one 
case be limited to a small or even a minute area 
and in another should spread rapidly over the 
whole surface is not difficult to understand. 
The answer is that it depends on the nature 
and virulence of the infection, just as a local 
infection of the hand may end in a local abscess 
or start a cellulitis which spreads in twenty-four 
hours over the whole limb. The sub-arachnoid 
tissue may then, like the areolar tissue of the 
arm, be involved in either a local infection or in 
a rapidly spreading cellulitis. 

Infection of Arachnoid and Pia Mater. 

It has long been known that effusion of 
serum is one of the first effects of infective 
irritation of the pleura, the peritoneum, the 
joints, and the cellular tissue, but until the 
publication of Quincke's papers on lumbar 
puncture in 1891, and on meningitis serosa in 
1893, it was scarcely appreciated that the 
phenomena within the skull were just the 
same, and the term meningitis was not con- 
sidered applicable to any case in which purulent 
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or at least sero- purulent effusion was not 
obviously present within the meninges. 

Quite early, even before meningeal were 
distingLiished from cerebral lesions, cases had 
been observed and recorded in which no gross 
intra-cranial lesion was found after deaths though 
the symptoms had seemed to point conclusively 
to its presence. That great pioneer of cerebral 
pathology, Thomas Willis, 1645, in relating 
such a case, wrote : " Wherefore in this case no 
other explanation seems possible but that the 
vital spirits within the brain were put to 
flight, or, so to speak, extinguished by particles 
of a malignant or narcotic or otherwise noxious 
nature, so that the movement of the hcart» 
like the main -spring of a clock, being 
arrested^ all other functions, deprived of their 
source of energy, immediately and absolutely 
Ceased." 

Even now suppurative meningitis is looked 
upon as a mortal disease, and some special 
explanatton has been sought of the recovery 
of some patients presenting apparently un- 
equivocal evidence of this lesion, and of the 
absence of any appreciable lesion after death in 
other cases with quite similar symptoms ; after 
the vague terms pseudo-meningitis and menin- 
gism had been used to designate such cases. 



OF THE CEREBRAL MEMBRANES 45 

meningitis serosa was welcomed as a new fact 
in morbid anatomy affording an explanation of 
these clinical phenomena. 

Even while still without the dura a focus 
of infection may determine an excess of fluid 
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within the skull, just as disease of a rib may 
excite serous effusion in the pleura, or disease of 
the tibia may bring about an effusion in the 
knee-joint. 

I have had many opportunities of observing 
that clear fluid collects in the subdural cavity 
when the dura becomes inflamed by the presence 
external to it of pus. This is what we should 
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expect. Elsewhere, e.g. in the areolar tissue of 
a limb, an inflammatory focus is always sur- 
rounded by a zone of tissue tense and sodden 
with serum, and, indeed, before the pus becomes 
visible the site of the coming abscess is the site 
of serous effusion or (Edema. The same sequence 
of events occurs in the cerebral meninges. In 
the subdural space, which is not divided into 
compartments, a pond of fluid will form, while 
in the sub-arachnoid space of the cortex the 
tissue, under normal circumstances being tra- 
versed by countless rivulets of fluid (like marshy 
ground), will become oedematous and swollen. 

The following cases show the symptoms pro- 
duced by meningeal effusion and the beneficial 
effect of lumbar puncture. Probably in some 
cases the removal of fluid under pressure from 
the intra-dural spaces will prevent the occurrence 
of suppurative meningitis : — 

Case I.— J. C, act. 19, female. — Admitted with R. 
chronic otorrhcea and large mass of breaking-down 
glands an the right side of the neck. 

The radical mastoid operation was done, and all 
the affected glands in the neck were removed. The 
glandular disease was tubercular. 

The temperature for a few days was normal and 
the pulse quick. The condition of the patient then 
changed. The temperature rose, the pulse becanie 
slower, sickness occurred, and she ky in bed in an 
apathetic state, with eyes closed and mouth open. 
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Lumbar puncture was done, and with the withdrawal 
of 2 oz. of fluid all the symptoms disappeared. A 
few Jays later the whole group of serious symptoms 
returned, and were again reheved by lumbar puncture. 
In another week she was again in a serious condition, 
and, in addition to the other signs, there was now loss 
of the sense of smell and commencing optic nt-uritis. 
She was given chloroform, and an incision was made in 
the dura over the tegmen tympani, which had been 
removed at the first operation. This incision gave exit 
to pus and gas from a localised abscess in the arachnoid 
cavity. The patient made a good recovery. 

Case 2. — A boy, aged twelve, at school, had a cold 
(in a certain Friday ; on Saturday and Sunday he com- 
plained of pain in both cars. On Monday evening [ 
saw him. He was drowsy, temperature 104", there was 
ofdema over the left mastoid, both tympanic membranes 
were bulging. There was no discharge from either side. 

The same evening the right drum was incised, and 
the operation for acute mastoid suppuration was done 
on the left side. The lateral sinus was exposed in this 
operation for 1 inch, part of which was of a pink colour 
and inflamed. 

The next morning patient was little if at all better, 
and during the afternoon he was drowsy, complained of 
headache, was restless and was sick. The temperature 
was 102% the pulse came down to &o, the pupils were 
somewhat dilated and reacted slowly, tenderness was 
manifest over the right mastoid, and the optic discs 
were pinker than normal. The same evening an 
operation was performed on the right mastoid of an 
exactly similar character to that which hail been carried 
out on the left side ; every ccU of the pncumari 
mastoid was ftill of pus, and the dura over the lat 
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sinus and beyond was red. Lumbar puncture was now 
done, and 2 o/,. of fluid under pressure were withdrawn. 
The next morning there was no headache, no sickness, 
no drowsiness, and the pupils reacted well. Convales- 
cence was rapid, and on both sides practically perfect 
hearing was regained. 

Effusion in the pleura or peritoneum gives 
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rise to physical signs by which its presence can 
be detected quite independently of any symptoms 
it may cause. Within the skull we are almost 
entirely dependent upon symptoms for our dia- 
gnosis^and it may be helpful to consider what was 
accomplished and what was missed when the 
diagnosis of diseases of the chest was unassisted 
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by the means of physical examination now 
available. 

Of late years our diagnosis of diseases of the 
brain and meninges has been much assisted by 
the practice of lumbar puncture. This gives us 
certain and valuable information respecting the 
nature of the fluid in the meningeal spaces, but 
does not aflford equally certain evidence as to 
its amount and distribution. It should not be 
forgotten that there is no direct gross com- 
munication between the subdural and the sub- 
arachnoid space ; the fluid obtained by lumbar 
puncture may be derived from the one or from 
the other, and we cannot tell from which. 

In the skull, as elsewhere, the disease may be 
arrested in the serous stage, or other inflamma- 
tory lesions may arise. 

Inflammation of the pia mater is neither 
clinically nor anatomically distinguishable from 
inflammation of the arachnoid, but either the 
subdural or the sub-arachnoid space may be 
the exclusive or the chief seat of the inflam- 
matory exudation, a fact not without significance 
in the treatment. 

Diffuse suppuration in the subdural cavity is 
uncommon except as the result of direct infection 
by injury, but I have seen it occur in influenza. 

Certain varieties of pus seem to have but 
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little tendency to perforate serous membranes 
(such as the arachnoid or peritoneum) and but 
little irritant effect upon them. The pus may- 
be spread out in a sheet of greater or less thick- 
ness over a certain limited area of the visceral 
arachnoid, though there may be no visible ad- 
hesions present which have checked its spread. 

In a woman, age forty-nine years, the subject 
of chronic otorrhcea, who died after three weeks' 
acute illnesSi a thick layer of yellow pus covered 
the visceral arachnoid exactly over the left frontal 
and parietal lobes. 

This is quite comparable to what not un- 
frequently occurs in the peritoneum and pleura. 
It sometimes happens that in peritonitis the 
exudation Is apparently limited to a certain area, 
though there are no adhesions present, and that 
when the pus is wiped off the membrane under- 
neath it looks unaltered. 

The same appearance is sometimes noticed 
in pleurisy with pneumonia. 

When pus slowly makes its way to a serous 
membrane adhesion of the two layers takes 
place, and if the infection proceeds further it 
traverses both layers without causing general 
infection of the cavity. In the pleura and peri- 
toneum the serous surfaces are kept in constant 
lateral movement, and infective material is 
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rubbed over a considerable area before adhesions 
can take place. 

In the arachnoid the mechanical conditions 
are different, there being no appreciable lateral 
movement. The two layers therefore can, and 
commonly do, become adherent before any con- 
siderable area is affected, hence any collection of 
pus between dura and pia is commonly quite 
small in amount. 

When the infection has traversed both layers 
of the arachnoid the sub-arachnoid space and 
the pia are reached ; either a localised or a dif- 
fused inflammation may result here, or, forming 
a mere track through the pia, the infection may 
pass on into the cerebral substance. 

Varieties of Meningitis. 

All intra-cranial affections, accompanied by 
delirium, were formerly confounded together 
under the name " phrenitis or phrenzy," and we 
doubtless now include under the term meningitis 
many affections which though attended in their 
terminal stages by inflammation of the meninges 
will, as our knowledge of cerebral surgery and 
pathology advances, nevertheless be shown to be 
quite distinct diseases, exactly as abdominal surgery 
has shown us that diffuse suppurative peritonitis 
is but a terminal stage in several distinct affec- 
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tions, most of which can be recognised and 
arrested before that dangerous stage is reached. 

For the present the surgeon classifies menin- 
gitis as tubercular and non-tubercular; and recog- 
nises that in each variety the pathological effusion 
may be serous or suppurative, localised or diffused. 

The anatomical distinction between tuber- 
cular and non - tubercular meningitis is quite 
clear, and the diagnosis can, moreover^ be 
usually made clinically. The various forms of 
non- tubercular meningeal affection cannot be 
distinguished without bacteriological examina- 
tion, though some points of difference both in 
the symptoms observed and in the lesions found 
have been noticed. Epidemic cerebro-spinal 
meningitis and the posterior basal meningitis of 
children, which are possibly the same disease, 
are the two forms best differentiated. 



Symptoms and Diagnosis. 

There is no one pathognomonic symptom of 
meningitis. The symptoms which arise are not 
the direct result of the meningeal lesion, but arc 
largely due to the influence exercised by the in- 
tiamed meninges on the brain-substance beneath, 
the symptomatology being, as the French writers 
express it, a borrowed symptomatology. 

Until quite recently we had to depend for 
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diagnosis upon symptoms alone, but within the 
last few years the practice of lumbar puncture 
has given us a valuable though indirect means 
of physical examination. 

Though most, if not all, of the symptoms 
met with in cases of meningitis are also met 
with under other conditions, yet clinical experi- 
ence has taught us that a particular grouping 
of certain symptoms is usually associated with 
manifest meningeal lesions. 

In seeking to define the relation of symptoms 
to lesions, and to apportion to each symptom its 
exact diagnostic significance, we meet, as an 
initial difficulty, with the fact that on the one 
hand the symptoms are sometimes met with 
without demonstrable meningeal lesion, and on 
the other hand that gross meningeal lesions are 
sometimes found post-mortem which had been 
quite unsuspected during life. 

Our present knowledge seems to show that 
the symptoms most directly referable to the 
meningeal inflammation are the three symptoms, 
headache, vomiting, and constipation. 

These are regarded as the cardinal symptoms 
of meningitis ; the headache is severe and per- 
sistent, the vomiting apparently purposeless and 
not accompanied by nausea, and the constipa- 
tion obstinate, resisting purgatives, and neither 
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accompanied by abdominal distension nor asso- 
ciated with abdominal pain. 

These three symptoms appear to depend 
mainly upon intra-cranial effusion, whereby the 
pressure relations are altered and the normal 
power of adjustment of the intra-cranial tension 
impaired, but in some degree also upon absorp- 
tion of toxins. 

Tension of fibrous tissues gives rise to pain. 
Incision of the dura is painful. The headache 
of meningitis is comparable to the eyeache of 
glaucoma ; both are due to tension of a fibrous 
envelope enclosing a nervous tissue- 

With these three cardinal symptoms are 
associated two other groups oi symptoms : — 

A. Symptoms, such as fever and impaired 
nutrition, resulting from general infection, and 
depending more upon the variety of the infec- 
tion than upon the distribution or degree of the 
meningeal lesions. 

B. Symptoms which are the clinical expres- 
sion, not of the meningeal lesions, but of the 
irritation of the subjacent cortex. These vary 
with the nature, degree, and distribution of the 
meningeal lesions, and with the cortical irrita- 
bility of the individual. 

Most of the symptoms met with in cases of 
meningitis belong to this group. They are — 
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1. Psychic symptoms. — Irritability. Change 
of disposition. 

2. Motor symptoms. — Convulsions. Kernig's 
sign. Exaggeration of reflexes. 

3. Sensory symptoms. — Photophobia. Hyper- 
jBsthcsia. 

4. Sympathetic vaso-motor disturbances. — Tache 
cerebrale. 

5. Finally symptoms due io exhaustion and death 
of nerve cells. — Paralyses. Anesthesia. Coma. 

This group of symptoms being, as I have 
already said, the clinical expression of irritation 
of the cerebral cortex, it is easy to understand 
that meningitis is by no means the only condition 
capable of so affecting the cerebral cortex as to 
give rise to them. 

An actual lesion of the brain substance, the 
absorption of toxic substances circulating in the 
blood, and that still unexplained disturbance of 
innervation known as hysteria, may all give rise 
to symptoms more or less closely resembling 
those associated with meningitis. An absent 
knee-jerk, a Babinski reflex, or early changes in 
the optic disc would be pathognomonic of an 
intra-cranial inflammation in a case in which the 
delirium and fever might have led to the sus- 
picion of typhoid fever. 

The diagnosis between these various conditions 
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is sometimes difficult, and occasionally baffles 
even an attentive and experienced observer. 

Examination of the cerebro-spinal fluid ob- 
tained by lumbar puncture affords information 
as to — 

1. The inlra-dural pressure. 

2. The chemical composition of the fluid, 

3- Certain physical properties, such as the 
freezing point, 

4. The cells contained therein. 

5. The bacteriology. 

6. The permeability of the meninges to 
chemical substances introduced into the blood. 

Of these the cytological examination is, at 
present at all events, the most important.^ 

Normally, the cerebro-spinal fluid contains 
few or no cellular elements, but in inflamimation 
of the meninges the cellular elements are abun- 
dant ; either leucocytes or poly-nuclear plasma 
cells may predominate. The general indications 
are that leucocytosis points to a slow or subsiding 
inflammatory process, and abundance of poly- 

1 The ordinary method of counting the cells in the cemrifuge deposit 

fpoitl ihc fluid cah giv« ;it (he best -gnly sn iipjironlirtaK idea, Dr PufVei 

Stewart has rvccntly drawn aticntion to this, and has urged the value of 
Fiichimd Rowmhal'sipeciai eouoting-chambet, in which tht unfemrifu^gisl 
Huid it miK^ with a pDrtion of a staining rL-agenti-and the iiuinlKr ofcell) 
per cubic millimetre U accnritely counted. Dr. Purees Stewart belicvw that 
the alM^Mifc of lymphocytfsis excluJes syphilis, tuberculosis, md other 
inRammalorj- condiiiona of the rncningca : the converse honever, h aot 
necessarily true. In ncoplasiti* a lymphocjTosis is exceedingly rare. 
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Fio. i6. — Lumbar puncture in the adult. (Tufficr.) 

A linr joining (he highnt part of the iliac crettt bliecti the ipacc between the 
4th aod 5th lumbar vertcbrx. Thin i> the best guide in lumbar puncture. A fine 
hollow needle, 7 cm. long, i> required. 




Fig. 17. — Lumbar puncture in the child. (Chipaull.) 

A. Method of Quincke. B. Method of Marfan. C. Methoci of Chipault. 

The simpleit plan leemi to be (o puncture between the 4th and 5th lumbar 
vcrtehri. The »pace between these vertebrl cnrrcipondi to the highrat pan of 
the iliac creati. Chipault, however, maintain) that the lumbo'Sacral apace is prefer- 
able aince it i> (he largeat, i> lurrounded by good lamlmarlu, anri ia oppnaite the 
terminal enlargement of the itural ahcath. 
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nuclear cells to an acute, active, and intense 
inflammation. 

Systematic examination of the cerebro-spinal 
fluid obtained by lumbar puncture in a series of 



hi.zK 



fig. 19. 



Fia, 1 8.^ A/ran gem CM "f nieniliriiin> arnunii spinal cnnl. (Tcmui.) 
The wiilc lUrk am ii the >iib-liii4l epx*. The lighl^ iiru around ihc cord ii the 
■uh-Hn-chnniil i<|>i<;f. In the spinal nnal ihr •iibilural ia n<>rmiill)> an actual ipacr } 
in ihe tranial cnvity it it 3 p«ltntial ipdcp. 

Fic, 19, — Arriingcmnil of arachiioiil in thr rr^iiin of I he ciiKia njuina. (Ch.irpy.) 
In tuntW jibjncturc the iiib-uriithiiiml E.ivity is UBunlly tapped, The Auiit. havt> 
ever, in meningllii arroia may occupy th'' iiibilural ipjcr. The arachnijM will ihrn 
ipctilc from ihc dura, lhc»e mrmbf^in-rB Ixirtg brpdr^tcd by an interval wiiltr than 
Aortnal. Thu! in v.tne inn fluid m,iy he withdrawn by the c^dle ftam the 
mbdiinil tfAit. 

cases of acute diseases, whether symptoms of 
meningitis were present or not, has shown that — 

1. Modificationsof thccerebro-spinal fluidand 
symptoms of meningitis may be present together. 

2. There may be symptoms of meningitis with- 
out modification of the cerebro-spinal fluid; and 

3. There may be modification of the cerebro- 
spinal fluid without symptoms of meningitis. 

Therefore it seems that there is no necessary 



OF THE CEREBRAL MEMBRANES 59 

and constant correlation between the symptoms 
commonly accepted as indicating meningitis, 
the lesions present, and the condition of the 
cerebro-spinal fluid. 

Our knowledge of the pathological physio- 
logy of the symptoms is not yet sufficiently com- 
plete to enable us to satisfactorily explain these 
apparent discrepancies. 

The diagnosis is then in most instances still 
a matter of ordinary clinical observation and 
judgment ; we have to determine whether the 
patient's symptoms are due to meningitis or to 
some other condition, and if we decide upon 
meningitis, what is its variety and extent. 

The conditions most frequently giving rise 
to symptoms closely resembling meningitis are 
hysteria, organic disease of the brain, and the 
meningeal irritation occurring in the course of 
certain acute specific diseases, notably pneumonia 
and enteric fever. 

Hysteria sometimes finds expression in symp- 
toms having some resemblance to those of 
meningitis, but a shrewd observer is not often 
deceived thereby ; the disease indeed assumes 
the mask of meningitis, but it is a mask at once 
incomplete and exaggerated, some symptoms 
being wanting, others caricatured. Other signs 
of hysteria are present, and the general condition 
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of the patient docs not correspond to the gravity 
of the symptoms. 

It must never be forgotten that the neurotic 
temperament affords no protection against organic 
disease, and that the two conditions may co-exist. 

The question of diagnosis between meningitis 
and organic disease of the brain itself chiefly 
arises when localisation symptoms are present. 
Though bearing a general resemblance to those 
of brain disease^ these symptoms when due to 
meningitis are usually to be distinguished by being 
transient, irregular, and variable in their onset, by 
the outlined rather than complete, the les^ pure 
and more diffused character of their clinical ex- 
pression, and by their acute or sub-acute evolution. 

The meningeal symptoms due to acute specific 
diseases very closely resemble those of suppurative 
meningitis, but attention to the history and the 
evolution of the disease usually soon enables the 
diagnosis to be made. In such cases the sugges- 
tion has been made, and seems probable, thai the 
symptoms are due to irritation of the brain by 
the specific toxins of the disease. 

We are usually able to diagnose clinically (i) 
tuberculous meningitis, (2) non-tuberculous acute 
meningitis, (^) the posterior basal meningitis of 
infants. 

In tuberculous meningitis the onset is in- 
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sidious, and the evolution sub-acute rather than 
acute ; a period of apparent remission divides the 
disease into the three stages so well described 
long years ago by Robert Whytt. 

Non-tuberculous general suppurative menin- 
gitis has an acute onset and rapid course. 

The posterior basal meningitis of infants be- 
gins as an acute disease, but is less rapid in its 
course than general suppurative meningitis, and 
retraction of the head is a very prominent sign. 

Posterior basal meningitis is a disease of the 
first year of life. Tubercular meningitis is most 
common from the second to the seventh year 
(Mery and Armand Delille, 1905). While optic 
neuritis depends in some measure upon the site 
of the primary meningeal lesions, it may be 
affirmed to be, as a rule, a late sign in tuber- 
culous meningitis and an early one in suppura- 
tive meningitis.' Tubercle of the choroid when 
seen is pathognomonic of tuberculous meningitis. 

All forms of meningitis, if unrelieved by art, 
tend to cause death. 

Recovery is, however, undoubtedly possible ; 
it has been inferred (i) from post-mortem 
evidence after death from other causes, {2) from 

' Sir Thomas Barlow, in his article on tuberculous ]ni:nin|jitis in Allbutt's 
Syiifmq/'MeiiidafjVoLvii., says: "With regard to optic neuritis, its indications 
in the early stage of the disease are often ambiguous ; but late in the disease 
it can be generally detected on both sides, though unequal In amount." 
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the fact of recovery after clinical symptoms of 
meningitis, and, lastly, from the recovery of 
patients with a local suppurative disease and 
marked symptoms of meningitis after an opera- 
tion limited to the local disea^se. 

We are, therefore, justified in saying that the 
meninges are not destitute of recuperative power, 
but, like the peritoneum, are quite capable of 
dealing with a certain amount ot Infective 
material, it the further supply is cut off. 

Treatment. 

Paracelsus (circa 1490- 1541) held that 
" Nature was sufficient for the cure of most 
diseases ; art had only to interfere when the in- 
ternal physician, the man himself, was tired or 
incapable. Then som.e remedy had to be intro- 
duced which should be antagonistic^ not to 
the disease in a physical sense, but to the 
spiritual seed of the disease." These remedies 
were termed " arcana." 

Antitoxins, and substances that appear to raise 
the resisting power of the iudividual to certain 
infective processes, are remedies fulfilling in some 
degree the ideal of Paracelsus; but such remedies 
have, for most diseases, still to be found. 

By removing a focus of disease, or by giving 
free exit to infective products, surgery — though 
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essentially a remedy " opposed to disease in a 
physical sense " — has afforded us the means of 
arresting many infective diseases which other- 
wise must destroy life ; and we must now con- 
sider whether surgical intervention can help us in 
treating meningitis, for we have no other remedy. 

From this point of view we may divide cases 
of meningitis into two great groups — (i) those 
due to extension of a local infective process, 
and {2) those due to a general infection carried 
by the blood stream. 

In the first group it may at once be said that 
the main surgical indication is the removal of 
the local disease, and this surely should have 
been carried out before the meningitis had arisen. 

The importance of effectively dealing with 
temporal bone suppuration is now fairly well 
known, and the operation for its relief has slowly 
become appreciated, though retrograde papers 
on the subject continue to appear ; but in this 
country the radical treatment of frontal and 
ethmoidal suppurative disease is not always 
thoroughly carried out. Even acute cases are 
sometimes left till the patient has developed 
meningitis, while in chronic cases the danger of 
the disease is not recognised, and it is therefore 
apt to be left unremoved. 

Chronic suppuration in the accessory cavities 




FiC. (o. — Thr fc3a.lion inf the Irnnl.Tl »iniin:i lu rhc frnntilS lobes. jKillijn.J 

Tlie frntiUI sinus ii nppoiJLv the lute ii( the ciirrctp<>niliiit> Ant iii upper I'rostal 
con vol II I ion. In n l^irgc liiiut ihi' trmporjl rrcrsf mat tUfiiiI as fnr n iht ircond 
nr miiMJt froniil coiivolutiu-ii. An nbtccH of iht brain nriiing (torn Hiii-wr of the 
frontal iinmrt ii, ai .1 mlp, linjtci* m tli* anterior inlcior p:iri of the supcrioit 
frnntal gyrus. 




tta, Jl: — Tiht iftalicn ol the iitriinry lirauin In ihc tsiie ti( th« tkull ; 
vicwcil from cbc cranial cavity, (Killian.) 

The frontal. clliraoiitaJ. anif •phtnoiJil linutri ate p*p<»cil. With thr eiceptioa 
>af the! puiti^inT luo-thirili nr Ihr ipJirnniilnt ainiisri.aU (hcnccoiury linoia tbulliag 
CO [hi; cruiiial cavil} lie in the region of the intEriDi cranial foiw. 



Strictly in accordance with the ordinary sur- 
gical principles applicable to the treatment of 
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diseased bone wherever situated — namely, com- 
plete ablation. 
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Acute, frontal sinus suppuration, and especially 
acute necrosis of the frontal bone, is, if possible, 

F 




develop, and operation is imperative. I was 
recently called in consultation to such a case, in 
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which the patient's life was saved by immediate 
operation, 

The intra-meatal aural specialist of a past 
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Fio. 34. — Raull lii wcikf iitcr iIk KiUlan opcrotion (ot tiiifiul linui luppuulitin. 

MIh D-. *gt- 17 ycari. When »»n the ii{:ht frnnl.tl tinui wmii nbvinuily 
tnlxr^ eJ ; il L>il«iriF<l upwsnk an the forebciil for fnme iliii.inn an'l niilu'^itJi. 
with rtjiHiiiishitig vrnUt\ PlKnt. 3« far » the ntLrnil ingiilar pfotcii. A Micik d( 
pui (ciiil-t be tceii ill th( mitMlf mntuv The iinlruni of Highnniirc wai triniAiirnl. 
but clic right fruntAj tlant wai alH'^Eulrl)' opaicuc lu tian>iniltr<l l:gliil. 

Tfir^c VMn pfcvimiily abf ha<l b^cn itruck in thf rji^hi frontil rpgioiii ami hi 
two yr*n hi<l JiaO ciontlanl aching in tliaL tiluation init iliicjiargc, u«u>lly water} 
Jim witJioW odour, from ih* rig hi raoitril. 

Ofttatint, — The u-ina! vertical inriijcin w"3» m.ir|p, nilli anortiri running atnnf th« 
xrlnLil mirein of the tycbruw inilFjil nf jIhil^ tht- linL' cjf ihi' hair, whcrr ■( tub- 
uijiirnllii ciiiiri an nmighlly mark. The nulcr (able of ihi: ikuli yns raiiril up 
with the ri>ritica<^ t^.ip (UiitanCc'i. oitcnphulic Aupj. Tlie iltiut wui full i>f gMnula- 
tiin p"I)'ri 4"'l !■"■, "ti'l on ilitplacing thr tcnclon uf the sgprrinr utiliqiie in«l 
rcmovihg lh<.- lonf n( the ifbil, iIk aaiiic cimiiiliDn iv.ia fnUrtri in Ihc rthmi-l'lil telli 
uiri in ih< iphrnniilil linut. The iliiraie Mai Fntirely jblaccil, anil the virjuiii 
(i*i(us WFr« thmwii inlu firx by rnnnving ilx bony parlitioni brtwcen ihcm ; ihli 
wu iwitibc<l out uitli chloiiitc of tine loliilion (40 gri. to 1 ni.1. The midilk 
luftrinattil htmr wMt rcmnvciU The ikin r\\f,tt wer< thtn iteuraUly lutuKil, atlil 
•lrainj({r povi.ieJ (ai thmiigh thp 'ighi nuiinl. Cunvalcifrncc i*at rupi-l aii-l 
coiTlplrlt. Tliif pacieiil cornpiaincil ofdiplcjpi^ fnr Iwu svccki. 

Evf n dt Fr«>but|i |utiriiti<i<>noI mmiv withuul a flight ilcpr^iiinn in the foi-rhi-'nil 
ifttr thr Killi.in iipcritinn by tht mMtrf himirlf. To nbviiitr ihii I maitr mc (if 
Uunnir'* Oitpoptiurit flip, Thit, of tonne, caiinnt br ciiiplnycil i.mUsi iht npffatnr 
an mtiire ciMIipkCc rrailicalion tii the (li'raiF. Making ihc hiiriinm:il incitiriii 
iwlow, initrail of through rht hair oi the tyebrow ii, I ililnk. jl»ii u fircai impnivr- 
mcnl. Tht uilcma "if thr ri|iht upper c|di<l hail nul <{\Mx tubaiilcil when ihc 
pbii4ug;r^nli HS1F taken, Thi? vcrttcal inciiion iitn ji.tat be icM^n in ihr fiill-it'cuJ 
phoiopsfh. Th«(« i> JH riatlenini over the o-pfrateil *inu>. 

generation was content to flit helplessly about 
his chosen canal in the manifest presence of 
lethal complications. Is it or is it not true that 
the intra-nasal specialist of the present day, with 
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some brlUiant exceptions, may at times be un- 
duly influenced by the traditions of his otological 
kinsmen instead of following the teaching of 
KJIlian and facing the operation for the com- 
plete removal of the disease ? 

Operation for the cure of trontal and ethmoidal 
suppuration is now regarded in this country 
much in the same way as was the mastoid opera- 
tion twenty years ago ; hence the fatal frontal 
sinus cases so surprisingly frankly reported from 
time to time in our medical journals, as if the 
disease was inevitably mortal, and as if the lesson 
that danger attends delay and imperfect operation 
had yet to be learnt. 

When the opportunity for a preventive opera- 
tion has gone by, and meningitis has resulted 
from a local cranial lesion, the chances of recovery 
are naturally much lessened, but even then surgery 
is not helpless. Many cases are recorded in 
which recovery has followed the removal of the 
local disease by an operation not opening the 
dura, even though symptoms of meningitis were 
already present. 

The following is an instance of such a 
case : — 

In April 1901 I saw with Mr. Tyrrell a boy, 
aged nine years, who had just returned from 
Paris. 
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There was a clear history of tubercle in his 
family. 

Three years previously tubercular glands bad 
been removed from both sides of his neck. A 
slight watery discharge from the right ear had 
been noticed a year before the operation on 
the neck, and had continued without inter- 
mission. 

Six weeks before I saw the patient he had 
complained of pain in the head on running. 
During the two preceding weeks he had had 
severe pain in the head at intervals, with vomit- 
ing. Squint of the right eye had been noticed 
for a week. 

When seen he complained of constant pain 
in the head with exacerbations. The tempera- 
ture was 99" F. ; the tongue was furred. There 
was a slight watery discharge from the right 
tympanum coming through a large perforation in 
the anterior part of the membrane. The right 
external rectus was paralysed. No optic neuritis. 

Complete mastoid operation forthwith. The 
dura covering the tegmen and a considerable 
area of the dura of the posterior fossa, in- 
cluding the sinus wall, was granulating. 
The mastoid, except the outer shell, was 
destroyed by granulation tissue, which was 
found by Mr. Shattock to be tubercular. The 
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lura was 
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phenol. 

The patient made a complete recovery. In a 
week the headache had ceased, and in three and 
a half months the sixth nerve had recovered its 
functional activity. 

This case also illustrates the futility of 
removing tubercular glands of the neck and 
leaving mastoid disease untouched. 

In such cases there must always be some 
doubt whether anything more than serous 
effusion had occurred within the dura. 

When cerebral symptoms persist after the 
removal of local disease of the cranium the dura 
should be opened by an extension of the local 
operation, and further procedure guided by the 
condition found. 

We have now to consider what should be 
done when meningitis has occurred otherwise 
than as a complication of some local cranial 
lesion. 

Tuberculous Meningilis. 

So fatal is this disease that even the bare 
possibility of recovery without permanent damage 
to the brain has been doubted. 

It is true that certain cases have been reported 
as recoveries, but of these some may well have 
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been localised cerebral tubercle, and in others the 
observer may have been deceived by a toxasmic 
meningitis. 

The results of opening the abdomen in tuber- 
culous peritonitis have led to the hope that 
something would be accomplished by opening 
the skull in cases of tuberculous meningitis, but 
the few efforts that have been made in that 
direction have afforded but little encouragement. 

Must we accept the results hitherto obtained 
as final, and conclude that no benefit is to be 
derived from intervention in these cases ? Before 
accepting defeat we should consider whether the 
measures hitherto adopted are those most likely 
to prove successful. 

In operating for tuberculous peritonitis we 
neither remove the disease nor the source of 
infection, and it is by no means clear in what 
way the modification in the evolution of the 
disease is brought about, but it certainly seems 
that exposure of the disease and drainage of the 
inflammatory exudation must be the main factors. 
The operation is simple and easy of execution. 

A problem of much greater complexity con- 
fronts the surgeon who seeks to deal with 
tuberculous meningitis in the same way. To 
obtain direct access to the disease and to drain 
the morbid exudation it would be necessary to 
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expose and open the Sylvian lake, and also to tap 
the ventricles, for the tubercular disease lies in 
the s.ub-arachnoid space, mostly in the Sylvian 
fissure, and in the choroid plexus of the ventricles. 
Irrigation of the ventricles and sub -arachnoid 
space would be equally necessary, and these 
cavities cannot be irrigated the one trom the other. 
Chipault in 1895 suggested that instead of 






Flo. 35.— Milfiry lubciculoiit uf pa cover ing the <i>avei It y orthcbnb. (L^U-",) 

merely opening the arachnoid, the Sylvian lake 
or each side should be opened. Writing again in 
1904 he says that though several surgeons have 
accepted his views there is as y^t no practical 
confirmation of the value of the suggestion. 

Some of the operations hitherto performed 
have, however, been limited to opening the sub- 
dural space ; consequently direct access to the 
disease and direct drainage have not been obtained ; 
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the sub-arachnoid space, where the disease lies, 
being left untouched. This procedure is merely 
opening a neighbouring cavity : opening the 
pleura could have little influence on disease in 
the pericardium. 

Until more complete operations have been 
performed in an earlier stage of the disease we 
cannot say whether tuberculous meningitis is 
likely to be modified in the same favourable 
manner by operation as is tuberculous peritonitis. 

General Suppurative Meningitis. 

The indications for treatment are to suppress 
the source of infection, to give free exit to the 
suppurative exudation and to combat the disease 
with the appropriate anti-toxin. 

Some remarkable and encouraging results ot 
surgical intervention in this desperate disease 
have been already published. Kiimmel relates 
the following case : — 

A man, aged thirty-three years, fell, striking his 
occiput ; for two days he felt pretty well, then had 
gradually increasing headache, especially occipital, and 
vertigo, together with tinnitus and deafness in the right 
ear. There had been a watery discharge from the nose 
the day after the accident. On the sixth day he was 
admitted to hospital as the symptoms had increased in 
severity. He was then still able to walk ; he complained 
of frontal and occipital headache. No paralysis nor 
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eye-changes were observed. There was right-sided 
deafness, but no visible lesion of tympanic membrane. 
Cerebro-spiiml fluid was discharged through the nose. 
On the third day after admission he became torpidj and 
his temperature rose to 104 ; next day there was com- 
plete unconsciousness, with marked rigidity of neck 
and squint. Lumbar puncture let out 20 cc, of purulent 



Fm. 56. — Gcnwal siippuratlvt meningilii. (CnivfilhJer.) 

In rhr (iriginiil boagtiful ilniwing giccnisli pus it icen cicrywhcre bcnealh ihe 
arnchnni'l j. in tht Blilci, .inil nvrr ihr- mJiliLIc p-irt nf ihc iip-prr surface of the 
<«rcbcUii[», 

Tlir ■trtam of Hulcl pauing iip-waril* from the ci«eniie at the baK through \hc 
•iiUi nf ihc <onvi.-*l(^ to the Pa«hbB(iiJI boilirs tipkim ihe ra pi J it y with which 
pus fptiuli ovfr thf cnnvi'iitj' in taut nf fulnvnalini; nieningitii. To rtlifwc this 
iiinilili'jn iluinj^i' of xhe mb-arnchnoiil ipicc is nf Cfnarj'. 

fluid under pressure of 235 mm. Hg. Profoundly 
unconscious all the day, the lumbar puncture gave no 
relief; urine passed under him. Following day (fifth 
after admission) apparently moribund. 

Operation as a forlorn hope. Opening made in 
the bone as large as a five-shilling piece on each side 
of the middle line low down in occipital region. Dura 
under pressure. Dura excised over whole extent of 
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bone opening. Arachnoid deeply congested, only a 
small quantity of sero-purulent fluid escaped. Large 
plugs of gauze inserted in openings as deeply as possible 
into the posterior fossa, skin flap sutured, after pro- 
viding for dnunage. The patient gradually improved, 
and in six weeks was discharged well. 

Hinsberg refers to this and other cases in a 
paper published last year. It is probable that 
in this case the sub-arachnoid space was opened, 
but it is not clear from the description given that 
this was done as a deliberate measure. Hinsberg 
says that up to the present at least ten cases of 
recovery from meningitis after drainage of the 
sub-arachnoid space are known, and five in which 
marked improvement occurred. 

Suppurative meningitis may, as we have seen, 
chiefly or wholly affect either the subdural or 
the sub-arachnoid cavity. When on opening 
the subdural space we meet with a sheet of pus 
we have no ready means of ascertaining how far 
it extends, and it is difficult or impossible to 
remove the pus by irrigating from one opening 
to another. 

Continuous irrigation is conceivable, but 
cleansing by wiping is impossible, unless bone is 
removed to the full extent of the pus sheet. 

In general suppurative meningitis the opera- 
tion aifording the best chance of success is one 
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which provides a free bi-Iateral opening, and 
allows the escape of pus from the sub-arachnoid 
space. It has been moreover rightly suggested 
that the spinal theca should be opened in the 
lumbar region so as to permit irrigation from 
the cranial to the spinal cavity. . 



Posterhr Basal Meningitis of Infants. 

The main surgical indication is the relief of 
the internal hydrocephalus, which is apt early 
to arise from the effusion blocking the foramina 
through which the cerebro-spinal fluid escapes 
from the ventricles. 

We have various methods for the surgical 
treatment of hydrocephalus, and of these I have 
had considerable experience at the Hospital for 
Sick Children, Great Ormond Street. 

I , The Parkin operation I carried out many 
years ago in several cases under the care of Dr. 
Lees and Sir Thomas Barlow. In this operation 
an opening is made in the occipital bone, and 
through it the pia-matral expansion over the 
back of the fourth ventricle is broken through. 
We found it a very severe operation in Infants, 
and it moreover fails if the Sylvian aqueduct 
is blocked. These operations mostly occurred 
in the Winter, and we kept the infants alive 
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after operation by placing them in an incubator. 
In only one case was the child cured, and 
in this one the ventricles were tapped also 
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through the anterior fontanelle. Unfortunately, 
a few months afccrw = the child was re- 
admitted to liphtheria and died. 
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meningitis or' adhesion of the cerebellum to 
the medulla : the Sylvian aqueduct may also be 
blocked. 

4. Intra-dural drainage, suggested by Cheyne 
and Sutherland, succeeds if the fluid is not 
too rapidly secreted to be drained off by the 
Pacchionian bodies, otherwise it only converts 
an internal into an external hydrocephalus ; a 
fact which I have several times observed. 
The plan of drainage can be carried out through 
the lateral angle of the anterior fontanelle, or 
the descending cornu of the lateral ventricle on 
the right side may be opened by the ingenious 
method of Keen. A fine tube bent at a right 
angle, made of gold and iridium, or of platinum, 
should be used. 

Cases of successful treatment of hydrocephalus 
interna by intra-dural drainage : — 

(a) Posterior Basal Meningitis and Hydrocephalus. 

Male, ^ed three and a half, acute illness with 
pyrexia, head retraction, and right otorrhcea, followed 
by a stage of irritability, vomiting, rigidity of limbs, and 
emaciation. 

Six weeks after admission to Great Ormond Street, 
intra-dural drainage was carried out by passing a number 
of silk threads through a fine opening in the cortex. 
Ten days later silk threads were replaced by a fine india- 
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rubber tube. A fortnight after second operation 
child knew his mother and spoke to her. The tube 
was left ia situ for tvfa months and then removed. 
The child left the hospital well but quite deaf. 
Se'ven years Uier (at age of ten and a half) child 
happy and healthy at a deaf and dumb school, 
making progress at the lip language. Like other 
children, but perhaps more tendency to fall when 
running about. 

(b) Congenital Hydracephalui. 

Child, aged ten months, admitted to Great Ormond 
Street in December 1903. The head had, been 
increasing in size for three or four months. The 
circumferentiaJ measurement is 23 inches. The 
eyeballs are depressed, and there is some lateral 
nystagmus and occasional vomiting. The child is 
emaciated. 

Januan 1904. — A tine angular platinum tube was 
passed through the cortex into the descending cornu of 
the lateral ventricle on the right side. 

June 1904. — Quite well ; beginning to talk. Mind, 
sight, hearing, and speech normal. 

January 1906. — Chdd quite well. Head looks 
large; measures 21 inches in circumference. It is 
so heavy that the infant ha& much difficulty in 
moving it. 



5. The secretion of fluid may be lessened by 
ligature of one or both common carotid arteries. 
This can be safely done in hydrocephalic chil- 
dren, in whom the blood-supply to the brain 
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stem is of much more relative importance than 
that to the cerebral substance and the choroid 
plexus. 

Congenital hydrocephalus treated by ligation 
of both common carotid arteries : — 

George C, aged eleven months, was admitted to my 
ward in the Hospital for Sick Children, Great Ormond 
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Street^ on October 21st, 1905. The head had been 
enlarging since the age of three months. Circum- 
ference now 23;^ inches, intcrmeatal measurement 17 
inches. Eyeballs depressed, lateral nystagmus, tenipera- 
tuns 90 to 100 , occasional vomiting, emaciation. An- 
terior fontancMc very prominent and tcnsc. 

Odi^ber 28/A.-^Right common carotid tied. One 
jounce of cerebro-spinal fluid drawn off" through the 
lateral angle of the anterior fontanelle by a fine trocar 
and cannula 10 relieve tension. 

G 
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November ^rh. — Left common carotid tied. The 
pulse became very weak, but the respiration con- 
tinued. The child gradually recovered, but I thought 
it well to withdraw a little cerebro-spinal tlutd from 
the anterior fontanelle early lii December, About 
the middle of January the child left the hospital 
apparently quite well, and with no abnormal pressure 
of the fontanelle. 

I have treated another case of congenital 
hydrocephalus in the same way. The child was 
under the care of Dr. James Collier of the 
National Hospital, Queen Square. This patient, 
however, died, but I do not think that the 
ligation of the carotids was the cause of death — 
one of the wounds was exposed to the air and 
became septic and this was followed by high 
temperatures. 

Dr. Hildesheim has recently published an 
admirable paper on posterior basal meningitis. 
He refers to the occurrence of the disease after 
the first and second years of life, and points out 
that many cases of apparently acute hydro- 
cephalus in adults and older children are really 
exacerbations of a chronic condition. 

About fifteen years ago a man, twenty-six 
years of age, came to see me from Yorkshire. 
Both nostrils were full of mucous polypi. A mass 
of these growths projected from the posterior 
nares on to the soft palate. The patient answered 
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my questions clearly, but the father, a farmer, said 
that his son was not mentally capable of super- 
vising any work on the farm. The polypi were 
removed by Banks' method. The operation was 
easy — one application of the forceps on each 
side brought away the polypus mass. The 
bleeding was not excessive. All went well till 
the third day, when the temperature rose to 
103° F. ; vomiting and delirium set in, and 
three days later death ensued. With some 
difficulty an autopsy was obtained. All that 
we found was chronic hydrocephalus. The 
foramina in the roof of the fourth ventricle 
were blocked by old basal meningitis. There 
was no recent meningitis and no injury to the 
roof of the nasal cavity. I then saw the parents 
and asked them if they could recollect any illness 
their son had during the first year of life. To 
my surprise and interest they told me that their 
son had had a gcvere illness before he was a year 
old, lasting some months. The head increased 
in size, and was retracted so as to touch the 
back — vomiting was frequent and his life was 
despaired of. Gradually the symptoms had 
abated, but had left considerable impairment of 
mental power during school time and after-life. 
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Conclusm], 

Our predecessors, in dealing with acute head 
infections, applied vigorously those measures 
which they believed to be of service in treating 
similar affections in other parts of the body. 

We have abandoned the venesection and 
severe purgation employed by our forcfithers 
as remedies for acute infective disease. In parts 
of the body other than the cranium we have 
replaced them by appropriate surgical measures, 
but in the treatment ot intra-cranial infections 
we have replaced the vigorous if inappropriate 
measures of our predecessors by an equally 
inappropriate inertia. 

Hinsberg, in the concluding paragraph of his 
paper on the subject, says:— "It can no longer 
be doubted that in some cases' of suppurative 
meningitis recovery may be brought about by 
active intervention. We are as yet quite unable 
to say how large a fraction this may prove to 
be. Personally I am not sanguine that it will 
be a large one* for the difficulties I have men- 
tioned as attending the diagnosis and localisation 
and the dangers of the after-treatment are still 
so great that a quite special concatenation of 
favourable circumstances is necessary for them 
all to be overcome." 

Twenty-five years ago acute abdominal in- 
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fcctions from the appendix, the bile ducts, and 
the Fallopian tubes, ruptured tubal gestation, 
and intestinal obstruction were almost as fatal 
as the acute infections of the meninges ; to-day 
these abdominal affections are treated surgically 
with considerable success, not only by those of 
exceptional ability and opportunities, but as a 
matter of ordinary practice. 

I am convinced that our treatment of intra- 
cranial infection has been too long encrusted 
in conventionality, and that "we are no longer 
justified in regarding such cases as hopelessly 
lost, and in remaining with folded hands, the 
rather must we attempt to save them by doing 
the utmost within our power." 
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Case of Subdural Hamorrhage in Cerebellar Fossa treated 
by Operation. 

Miss C, age 50 years, single, art mistress. Seen in 
September 1906 by Dr. Charles Green and Dr. Purves 
Stewart. Twenty years previously she had a severe 
shock accompanied by grave physical injury, owing to 
the collapse of a wall beside which she was standing. 
The neck of the left femur was fractured, and she 
certainly sustained some superficial injuries to the head, 
but it is not clear from the history whether she had a 
fractured skull or not. 

She made a good recovery from the accident, but 
with considerable shortening of the limb and some 
general nervous disturbance. For about a twelvemonth 
before she came under my observation she had felt 
giddy from time to time, and also had had pain in the 
back of the head, extending down the neck. Both 
the vertigo and the pain were increasing in severity. 
There was some tenderness on deep pressure in the 
left occipital region, but no deformity of skull. The 
hearing was slightly impaired on the left side. With 
this exception, there was no affection of any cranial 
nerve. There was no ear disease. The edges of both 
discs were indistinct, but no swelling nor haemorrhages 
could be seen. Sensation normal, no loss of power in 
any limb ; gait normal, except in so far as it was 
embarrassed by the deformity of the left lower limb. 
Left patellar reflex rather more brisk than right. 
Patient was of fair complexion, thin, and in poor 
general health. She was sent to a seaside nursing 
home for a month, took iodide of potassium with 
bromide, and was massaged daily. Her general con- 
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cut and thrown down forthwith, exposing the surface 
of the cerebellum, on which was seen a soft brown 
mass, apparently the remains of old blood extravasation 
and false membranes. This was picked off with forceps. 
No other tumour was discovered outside or inside the 
cerebellum. An incision was made into the cerebellar 
hemisphere, but nothing abnormal was detected thereby. 
The shock attending the operation was severe, but the 
patient soon rallied, and the wound healed readily, except 
the upper posterior angle, through which cerebro-spinal 
fluid discharged in considerable quantity for several 
weeks. The patient continued to suffer from headache 
after the operation, and had neuralgia of the fifth 
nerve on the homo-lateral side, but the ;vertigo was 
immediately relieved and did not recur. Convalescence 
was slow, and was interrupted by a somewhat pro- 
tracted period of mental disturbance with sleeplessness 
and delusions. It was not until March 1907, four 
months after the operation, that the mental state 
became normal. The flap, after healing of the wound, 
remained convex and was at times very tense, but the 
wound was not reopened. 

In April she was sufficiently recovered to be sent to 
the seaside, where she remained until August. On her 
return she was in excellent general health, had gained 
considerably in weight, had no pain or giddiness, and 
slept well at nights. There was no optic neuritis. 
The scalp flap was but slightly convex. She is now 
quite well, and has (September 1907) resumed her 
duties. 



LECTURE II 

SOME POINTS IN THE SURGERY OF ABSCESS OF 
THE BRAIN 

Etiology — Morbid anatomy and pathology — Infection of brain 
substance — Manner of development, form, and situation — 
Clinical evolution — Symptoms and diagnosis — Complications 
— Operative treatment of the varieties of abscess — Recent 
improvements in details — Concluding remarks. 

It is now almost universally accepted that 
suppuration does not occur without the inter- 
vention of microbes ^ ; various species of micro- 
organisms have been found associated with 
suppuration within the brain, and each of them 
might be spoken of .as a cause of cerebral 
suppuration. 

To the practising surgeon, however, the 
general or local disease of which the cerebral 
suppuration is a complication is the dominant 
etiological factor. Not because the bacterio- 

I Sterile liver abscess n said to be due to the presence of bacterial toxin. 
Certain ehemieal substances determine sterile suppuration. Multiple 
sterile suppuration is deliberately induced by Poneei of Lyons by the 
subcutaneous injection of terebene for the cure of puerperal sepiis, 

90 
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logical diagnosis is not of importance in treat- 
ment, but because it is not usually available until 
the clinical diagnosis has been put to the proof. 

With what diseases, then, is brain abscess 
associated ? 

1. Injuries to the head. 

2. Local cranial suppurations. 

3. Certain general infections. 

4. Certain local diseases other than those of 
the head. 

Abscess of the brain complicating injuries 
to the head is too well known to need any 
exposition in this place ; I will only remark 
that, except when the instrument causing the 
injury has penetrated deeply into the brain sub- 
stance, the abscess is in most cases really a local 
meningeal suppuration with participation of the 
adjacent brain cortex, a meningo-cortical abscess 
rather than a brain abscess proper. 

Less frequently injury leads to local chronic 
disease of bone, from which a brain abscess may 
subsequently arise. I have elsewhere spoken of 
brain abscess secondary to local cranial suppura- 
tion. 

The general infective diseases most liable to 
be complicated with abscess of the brain are [a] 
pyemia ; (6) tubercle ; (c) certain specific fevers, 
such as in6uenza, enteric fever, or variola. 
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Little need be said of brain abscess secondary 
to general pyemia. The brain i& one of the 
less common localisations of pyemic abscess, and 
general pyasmia is happily a disease well on its 
way towards becoming extinct. 

It is of great interest that cases have been m,et 
with of abscess of brain, apart from any other 
macroscopic intra-cranial tubercular lesion, which 
have yielded pure cultures of the tubercle bacillus. 
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Cases of brain abscess following, a.nd appar- 
ently caused by, the acute specific fevers, with- 
out any evidence of disease of the cranial bones 
or anything to suggest pyaemia have been from 
time to time reported ; for example, Dr. Bristowe 
in 1891 published two such cases (to which I 
shall have again occasion to refer) following 
influenza. These cases rarely come under a 
surgeon's observation ; they present great diffi- 
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culties in diagnosis, and even when brain abscess 
has been suspected there has usually been little 
or nothing to show in which region or even on 
which side of the brain the abscess has developed. 

The local disease elsewhere than in the head 
which is most liable to be complicated with 
brain abscess is putrid inflammation or gangrene 
of the lung. Brain abscess supervening upon 
this condition has been observed and recorded 
for at least fifty years. Though it is clear 
enough that the infection is carried in the 
blood-stream, no adequate explanation is as yet 
forthcoming why it should be localised in the 
brain. 

In 1901 Claytor collected reports of 58 cases 
of brain abscess secondary to disease of the lungs, 
most of which occurred on the left side of the 
brain. The particular form of lung disease was 
in 20 cases bronchiectasis, in 10 empyema, in 
9 purulent bronchitis, in 7 gangrene of lung, 
in 5 tuberculous disease, in 3 abscess of lung, in 
2 pneumonia, and in 2 gunshot wound of lung. 

Stoll reports a case of abscess in left frontal 
lobe, and a cavity in the apex of the right lung 
2^ cm. in diameter. A similar case to that of 
Stoll is reported in the Lyon Medicale, 1904. 

Blottche found pulmonary pigment in the 
pus of certain brain abscesses. 
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Examples of Brain jibscess following Pulmonary Disease. 

Case I (Cayley), — Male, aged nineteeayears.^ — Severe 
attack of pleurisy lasting eight weeks. Haemoptysis 
during the attack and, in small quantities, at intervals 
subsequently. 

Three years afterwards. Headache, vomiting, tem- 
porary loss of power in left arm and leg. Renewed 
hasmoptysis. Complained of some confusion of thought 
but answered questions rationally though slowly. Con- 
stipation. Diilness at left base with bronchial breath- 
ing and bubbling crepitation. Five days after com- 
mencement of head symptoms he had a fit with 
clonic spasms affecting first the left leg, then the trunk, 
and then the left arm ; there was no loss of conscious- 
ness, and he attempted to control the movements with 
right arm. Vomiting and heiadache increased. Pulse 
44, temperature 96.6". Edges of disc blurred. Died 
five days later. At the autopsy two abscesses were 
found in the brain. One in the centrum ovale of the 
right hemisphere as large as an unshelled walnut, "It 
gave off from its upper part a prolongation or loculus 
which reached the surface in front of the superior 
parietal lobule at the top of the ascending frontal con- 
volution, the grey matter of which was partly destroyed 
by it. Though in this region quite superficial the 
abscess had not burst on to the surface of the brain. 
This upper loculus communicated with the principal , 
cavity by an aperture the size of a crow-quill." 
Bronchiectasis of left lung and enlarged bronchial 
glands without evidence of tubercle. The diagnosis 
during life had been tubercular tumour. 

Cas! 2 (Pye-Smith). — Male, aged nineteen years. — 
Empyjema treated by simple incision» August 1 6, 
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1876. Irrigated with weak iodine solution. Wound 
had healed and lung expanded by October 5. On 
October 6, vomiting, headache, and delirium. Tem- 
perature 101.8. Left hemiplegia. Died three days 
later. Autopsy. Residual abscess between lobes of 
lung. Purulent meningitis, pus beneath arachnoid. 
Two abscesses in right cerebral hemisphere each as 
large as a marble, the one Involving the gyrus forni- 
catus, and the back of the optic thalamus, and the 
other situated in front of the corpus striatum. Both 
abscesses had burst into the ventricles. 

Case 2 (Rudolph Meyer, 1864). — Male, aged thirty- 
six years. — Cough and stinking expectoration three 
years. Temporary paresis of right hand. Four days 
later, shivering, right hemiplegia, aphasia. Constipation 
and involuntary micturition. Intense frontal headache. 
No vomiting ; pulse 52, temperature 98.6''. Rigidity 
of left arm. Died comatose. Multiple abscesses in 
brain. One in right occipital lobe, and two in the 
left hemisphere, one of which was close to the cortex. 

Infection of Brain Substance. 

In speaking of meningitis I have already 
indicated how infection reaches the interior ot 
the skull ; and how the meninges react towards 
it. I have now to speak of the effects of infec- 
tion of the brain substance. 

Like meningitis, brain abscess may be caused 
by infection reaching the brain by direct con- 
tinuity from an infective lesion in the head, or 
conveyed indirectly by blood-vessel or lymphatic 
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from a local lesion in the head or elsewhere, or 
may occur as part of a general infection of the 
blood. 

The oft-quoted statistics of Newton Pitt 
show that nearly one halt of all brain abscesses 
are secondary to local disease ot the cranial 
bones, while only a small proportion of menin- 
gitis cases have a similar origin. To reach 
the brain by direct continuity from extension 
of a local infective cranial lesion infection must 
first traverse the meninges. In a rapidly ex- 
tending infective process diffuse meningitis would 
be the most probable result ; in the more slowly 
spreading infection resulting from chronic disease 
the meningeal infection would be localised by 
adhesions and time given for extension of disease 
to the brain. 

The same point is illustrated by the fact 
that abscess of the brain or sinus infection is a 
more common complication of chronic ear 
disease than is acute suppurative meningitis, 
whereas meningitis has been the most usual 
result in those cases, now happily rarely met 
with, in which attempts to extract a foreign 
body from the ear have been so unskilfully 
made that intra-cranial infection has followed. 
Here the meninges are directly infected, as in 
accidental injury. 



OF ABSCESS OF THE BRAIN 97 

In most cases of slowly spreading infection 
from chronic disease adhesions occur obliterating 
the cavity of the arachnoid at the site of infec- 
tion and binding together dura, arachnoid, pia, 
and cortex. The lymphatic sheaths of the 
numerous small blood - vessels which traverse 
the cortex at right angles to its surface are in 
direct communication with the sub-arachnoid 
space, and through these, as through a number 
of capillary tubes, infective matter easily traverses 
the cortex and reaches the white substance within. 

The cortex is very vascular, and its connective 
tissue element, reinforced by numerous prolonga- 
tions from the pia mater, is abundantly supplied 
with connective tissue corpuscles. Hence it is 
able to offer a strenuous resistance to the bacterial 
attack, and does not ordinarily undergo any ex- 
tensive destruction. Where it is traversed by 
the infective material a barrier of fibrous tissue 
is thrown out, limiting the destructive process to 
the formation of a narrow track. 

The white substance is much less resistant, 
and it would seem that the greater the distance 
from the cortex the more easily does bacterial 
action cause dissolution of brain substance. 

Thus the abscess comes to assume a mush- 
room-like shape, with the narrow portion or 
stem attached to the dura at the original site 

H 
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of infection from the bone. Preysing's figures 
admirably illustrate this important fact. 

When the dura has been separated from the 
bone over a more or less considerable area 
adhesion of the meninges takes place to a much 
greater extent. 

In a case successfully operated upon by Salzer, 
an area of the dura over the temporo-sphenoidal 
lobe measuring several square centimetres was 
in a sloughy condition. The diseased portion 
was excised, and the meninges were found fused 
into one layer, the inner portion of which, 
corresponding to the pia, was not necrotic. 
There was no abscess of brain. 

In a similar case^ reported by Manasse, the 
infection had proceeded a stage turther and 
there was an abscess of brain, the outer wall 
of which was, over a considerable area, formed 
by fused meninges and brain cortex. 

The more recent the abscess the nearer will 
it lie to the spot where the infection traversed 
the dura, and the more evident will be the stalk 
or its remains. The older the abscess the 
greater is the apparent recession trom the dura 
and the less evident the remains of the stalk. 

Such is the ordinary course of the formation 
of brain abscess when, as is usual, the infection 
gradually spreads into the brain substance by 
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slow extension in direct continuity from the 
spot where the disease in the bone reached 
the interior of the skull ; but, as has already 
been stated, the infective particles may, in the 
brain, as in other parts of the body, be carried 
by the circulation to a spot remote from the 
site of infection. 

An abscess may thus arise in the substance 
of the brain without having any visible con- 
nection with the bone disease to which it really 
owes its origin. Just as an abscess in the axilla 
may arise from infection in the finger tip without 
visible intermediate lesion. 

The stalked form of brain abscess is quite 
comparable, as to its mode of formation, to a 
superficial cervical abscess connected by a narrow 
track to a focus of disease beneath the deep fascia, 
and the isolated variety of brain abscess has its 
parallel in an abscess of liver arising from disease 
in the intestine. 

No difficulty need therefore arise in explain- 
ing the pathology of a case reported by Swain, 
in which purulent infection of the choroid 
plexus in the descending cornu of the lateral 
ventricle occurred as a result of caries of the 
tegmen tympani of the same side, the inter- 
vening brain substance being unaffected. 

The abscess may more or less rapidly increase 



loo SOME POINTS IN THE SURGERY 



in size and ultimately leak, cither into the 
ventricles or on to the surface of the brain. 

Or it may run an entirely chronic course, 
with more or less complete latency so far as 
symptoms are concerned. 

In these circumstances the abscess may or 
may not become encapsuled. Encapsulation of 
abscess appears to be relatively more frequent 
in the brain than in other parts of the body. 

This is due, not to any difference in the 
pathological process, but to the peculiar liquid 
texture of the brain, allowing a sharper differ- 
entiation between the sclerotic tissue forming 
the abscess wall and the surrounding unaltered 
brain substance. 

The statement that only acutely developing 
brain abscesses arc Iree from encapsulation is 
too absolute, and a history of long-continued 
cerebral symptoms in a case of brain abscess 
does not necessarily point to the presence of a 
capsule ; for in a case of cerebellar abscess with 
symptoms pointing to a duration of at least 
eight months no capsule was found, but the 
whole cerebellar hemisphere was nothing but 
a shell of softened grey matter. 

An abscess completely latent as regards 
symptoms for any length of time will usiially 
be encapsuled. An abscess in the brain, as in 



4 




OF ABSCESS OF THE BRAIN loi 

other parts of the body, may tend slowly to 
extend, causing great local destruction of tissue. 
Such abscesses give rise to slight symptoms 
extending over a considerable period, and are 
not encapsuled. 

A slowly growing abscess may be thought 
of as displacing or pushing aside fibres passing 
from the cortex to the internal capsule rather 
than causing their actual destruction, and this 
view is somewhat supported by the fact that 
recovery from paralysis takes place after success- 
ful drainage of the abscess. It must, however, 
be pointed out that cortical impulses may some- 
times find new paths. 

When an abscess is drained through the 
point of attachment to the dura, as in the case 
of a temporo-sphenoidal abscess opened through 
the tegmen tympani, though the abscess may 
be large, there may be but little actual damage 
to the cortex. 

The formation of even a thick capsule does 
not prevent the abscess from extending; nor even 
from leaking into the ventricles. Acute inflam- 
matory softening or even suppuration has been 
known to arise around an encapsuled abscess. 
Abscesses surrounded with a thick capsule 
and which can be shelled out whole have run 
a chronic course. Complete encapsulation of an 
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abscess arising by extension of infection by direct 
continuity from bone may and does occur, the 
narrow track of communication being obliterated 
by scar tissue, just as in an aneurism, in process ot 
cure, the narrow orifice of communication with 
the lumen of the artery becomes obliterated 
In these cases we should find adhesion ot the 
abscess wall to the bone. 

When an abscess is found in the brain com- 
pletely isolated and at some distance from the 
meninges, the infective organisms have been 
carried by the blood or lymph stream, and have 
first multiplied at a spot in the brain some 
distance from the point of infection. 

Many of the cases published have resulted 
froni injury, not from bone disease, a consider- 
able number having followed gunshot wounds. 
In these, at least, it is conceivable that infec- 
tive particles have been driven directly into the 
substance of the brain, in fact that a " stab- 
culture" has been made, 

The following is a good instance of encapsuled 
abscess (Bergmann) : — 

A youth, aged sixteen years, received a pistol-shot 
wound ill the right frontal region. Four months after- 
wards the right frontal lobe was ejiplored for abscess, 
several punctures being made with a needle. No pus 
was reached. Three days later the abscess burst. The 
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opening was enlarged with a scalpel. So thick and 
firm was the capsule that it was dragged out whole. 
Three days later the symptoms recurred. A second 
encapsuled abscess was opened and the capsule likewise 
dragged out. On the death of the patient, six weeks 
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later, from pyelitis, the wound in the brain was found to 
be healing well. 



Spontaneous Recovery in certain Tubercular Cases. 

Inspissation and even calcification of brain 
abscess has been observed, but only in tuber- 
cular cases, the occasional spontaneous cure of 
which cannot be denied. 
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Cases are relatively common in early life 
which, although the symptoms arc apparently 
only explicable by the presence of a cerebral 
tumour or oi mcningitisj either get well or run 
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a chronic course extending over many years, and 
then die from distension of ventricles. 

In some at least of these cases it seems probable 
that there was a localised tubercular mass in the 
brain which has been recovered from. 

In one such case, some four years after a 
diagnosis of cerebral tumour had been made, the 
autop&y showed great distension of ventricles. 
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There was no visible tumour and no evident 
trace of tubercle in the brain, but in the 
mesentery there was a large calcareous mass. 

Two girls, under twenty years of age, both 
suffered from headache, vertigo, nystagmus, and 
repeated purposeless vomiting ; both had double 
optic neuritis, unsteady gait, and absence of the 
patellar reflex. The diagnosis in both cases was 
some affection below the tentorium, probably 
cerebellar tumour. Both made good recoveries, 
but in one some impairment of sight remained. 



Multiple Brain Abscess [apart Jrom General 
Pyamia) . 

Multiple brain abscess does not commonly 
occur as a result of injury, indeed the abscess 
which follows an injury is usually a meningo- 
cortical abscess. 

A second abscess in the temporo-sphenoidal 
lobe is rare. Probably in some at least of the 
published cases the second abscess was nothing but 
a pocket of the original abscess. In Kiimmel's 
case, however, the autopsy showed a second 
abscess separated by a thick capsule from the 
first. In Roncali's case a temporo-sphenoidal 
abscess extended into the frontal lobe. In a 



io6 SOME POINTS IN THE SURGERY 

case of my own a temporo-sphenoidal abscess 
had extended into the occipital lobe. 

A second or even a third abscess in the cere- 
bellum is by no means uncommon. The first 
abscess is usually situated in the anterior and 
outer part of the lateral hemisphere. A second 
abscess may be situated internal to the first and 
separate from it ; or posterior to it, in which 
latter case it has probably been originally con- 
nected with it, so that the apparently double 
abscess is really a single dumb-bell shaped cavity. 

Another type of second abscess met with in 
the cerebellum is the oyster-shaped abscess. 
This forms beneath the grey matter of the 
upper surface. It occupies an extensive area 
laterally and antero-postcriorly, but in depth is 
very shallow. 

When a second or third abscess has not arisen 
by infection from» or extension of, the first, it has 
a separate point of attachment to the dura at the 
site of infection. 

I have elsewhere pointed out that the 
statistics of St. Thomas' and Great Ormond 
Street Hospitals show that abscess of aural 
origin is more frequent in the cerebellum than 
in the temporo-sphenoidal lobe.' The following 
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suggestions may be offered as an explanation of 
this, and of the fact that abscess resulting from 
disease of the temporal bone is more frequently 
multiple in the cerebellum than in the temporo- 
sphenoidal lobe. 

In the middle fossa the site of infection is 
practically limited to the roof of the tympanum 
and antrum, while in the posterior tossa infection 
may occur atiywhere along the whole posterior 
surface of the petrous or the groove of the 
sinus. 

Not only is there a larger bone area where 
infection can enter, but there is a larger surface 
from which septic absorption can take place, 
for if both were spread out, the superficial 
area of the folia of the cerebellum, in relation 
to the posterior surface of the petrous, would 
greatly exceed that of the convolutions of the 
temporo- sphenoidal lobe in relation to the 
tegmen. 

Again, since the pia mater runs to the bottom 
of every fissure between the folia, and also lines 
the deeper fissures between the lobes, it, when 
infected, carries septic material deeply into the 
cerebellum, hence the opportunity for the 
branching of the track of infection or the for- 
mation of two distinct tracks. 

Abscess has been met with at the same time, 
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both in the temporo-sphenoidal lobe and in the 
cerebellum. 

The great morbid anatomists of the last 
generation — Auvert, Cruveilhier, Lebert» Bright, 
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Hooper, and Carswell — all contribute beautiful 
illustrations of abscess of the brain. How 
splendid were their labours, and how much we 
are indebted to them ! On the sure foundation 
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laid by such patient pathological investigations 
the more perfect clinical diagnosis of the present 
day has been built up, and the recent advances 
of surgery have in great measure been made 
possible. 

The Symptoms of Brain Abscess. 

If we appreciate the march of the symptoms 
arising when abscess occurs anywhere we shall 
have the key to the understanding of the 
symptoms of abscess when situated in the brain. 
The symptoms of abscess in any region, as, for 
example, in the axilla, can naturally be grouped 
in three divisions :— 

1. Those due to the infective process itself. 

2. Those common to infective lesions of the 
anatomical region involved, and 

3. Those due to specific functional disturb- 
ances caused by the local lesion or its influence 
on the surrounding tissues. 

We may then classify the symptoms of brain 
abscess as follows : — 

1. Those due to the mere presence in the 
body of deep-seated pus independent of its locality. 

Such as the febrile state, with perhaps shiver- 
ing and vomiting. 

2. Those due to increase of tension within the 
closed cavity of the skull. 
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Such as purposeless vomiting, slow pulse, 
torpor. 

3. Those due to irritation or suppression of 
function of particular parts of the central nervous 
system. 

Such as epilepsy, anjESthesia, paralysis, and 
perversion or loss of one or other of the special 
senses. 

Symptoms of Extra-Dura/ Siippurathn. 

Suppuration between the bone and dura gives 
rise to no specific symptoms, and the first indica- 
tion of the presence of an extra-dural abscess is 
often the discovery of the pus during the course 
of an operation for disease of the bone. 

When the pus happens to be under tension 
there is much local pain and fever, possibly 
there may be tenderness on percussion over the 
site of the abscess, and there is often rigidity of 
neck when the suppuration is In the posterior 
fossa. Sometimes syniptoms arise from compres- 
sion of the brain, but there is then nothing to 
distinguish extra-dural irom intra-dural suppura- 
tion. When the infection is virulent enough to 
make its way rapidly through the dura, the pus 
not being under tension, the extra-dural stage of 
the progress of the case is not commonly marked 
by any recognisable symptoms. 
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The symptoms of brain abscess are sometime& 
pathognomonic as to its situation, in others they 
are in this respect indefinite, and the diagnosis of 
the seat of the abscess. If possible at all, has to be 
made from the attending circumstances rather 
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than from the direct effects of the abscess on the 
brain. 

1 shall not have time to deal with the localis- 
ing symptoms of brain abscess, and this is the 
more unnecessary as I have elsew^here done so in 
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some detail, and the subject has moreover been 
fully discussed by many other observers. I pro- 
pose only to illustrate the application of localising 
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symptoms to diagnosis by discussing those pro- 
duced by abscess or tumour of the temporo- 
sphetioidal lobe either by disturbance of cortical 
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centres or by pressure on adjacent parts of tlie 
brain. 

1. The cortical centre for hearing may be 
in part or wholly involved, causing tinnitus, 
hyperacusia, or absolute deafness of the opposite 
(healthy) ear, all of which symptoms I have 
observed. 

2. The cortical centres for taste and smell 
may be affected. Alteration or suppression of 
the sense of smell may occur in abscess, involving 
the anterior extremity of the temporo-sphenoidal 
lobe. Some cases illustrating the cortical local- 
isation of the sense of smell are given farther on. 
Jackson and Beevor published, in 1887, a remark- 
able case of tumour of the tip of the right temporo- 
sphenoidal lobe, confirming clinically Ferrier's 
classical experiments. Their patient suffered 
from fits, associated with the dreamy state (com- 
monly called intellectual aura), and a crude 
sensation of smell. I have observed the dream 
state in several cases of temporo - sphenoidal 
abscess. 

3. Sensory aphasia often occurs in abscess of 
the left temporo-sphenoidal lobe in consequence 
of the cortical centres for the mechanism of 
speech being on the left side of the brain. The 
auditory word centre and the visual word centre 
are the ones involved in temporo - sphenoidal 
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abscess. A temporo-sphenoidal abscess on the 
left side is therefore commonly more easy to 
recognise than one on the right, 

4. Paralysis of the opposite side of the 
body may be of cortical or internal capsule 
type. The march of the paralysis is different 
in the two cases. This paralysis is a frequent 
occurrence from^ pressure on the posterior 
end of the internal capsule, and may be 
associated, as might be expected, with hemi- 
anesthesia. 

5. Paralysis of the third nerve on the side of 
the abscess. This is important. The paralysis 
is rarely complete. A stabile pupil on the side 
of the suspected abscess clenches the diagnosis. 

6. Paralysis of the " naming centre." 
Certain clinical and pathological observations 

point to the conclusion that the nervous mechan- 
ism by which the ideas of objects are correlated 
with their names, is located in the left tem- 
poro-sphenoidal lobe. 

The formation of an idea of an external 
object is the combination of the evidence re- 
specting it received through all the senses ; and 
for the employment of this idea in intellectual 
operations it must be associated with and sym- 
bolised by a name. Broadbent and Charcot 
thought a naming centre necessary for the 
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receipt and combination of the sensory impulses 
involved. Ross and Bastian do not think so.^ 



Cases Suggestive of Site of Supposed Naming Centre} 

I . A woman, aged forty years, became in a high degree 
word blind after a cerebral seizure, though not letter 
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Fic. 49. — Diagram of the position in ihc cerebral cort^-ji of ihtf centres concernetJ 
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A, Amlitory centre {centre for word hearing) j V, viiu.il cinlrr (centre for worrl- 
seeing) j N, naming centre (centre where ptrcrpts .ire given 3 name) ; B. motor- 
speech centre (in Btoca'i convolution) j G, firaphic centre j U, utterance centre. 

Fig. jo. — Tumour of the ^ni temporal convolution, imlicitin^' the position 
of the naming-ccnlre. (Mills.) 
A, Denscn, anil probably ohiest portion of the growth (the cortical limit of the luion 
it indicatetl by the dotted lines) j B, anterior limit of the lesion beneath the cortex. 

blind. She could not name objects she recognised by 
sight and by touch. On one occasion she called the 
scissors '* what I sew with," and the purse " what I buy 
with." At the autopsy a tumour was found involving 
the third left temporal convolution (Mills). 

2. Captain M., aged forty-four years, suffered six 
weeks before I saw him with an inflamed throat, pain in 

• Byrom Bramwell, Wyltie and Beevor deny the existence of a naming 
centre, while Mai-ie goe* to far as to deny the existence of special speech 
centres altogether 

' Sec page \$% for another case of anomia, and see page i 59 for a case 
of left temporo-sphenoidal abscess without aphasia and without anomia. 
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the left ear, and left otitis media. For ten days he had 
had pains in the head and vertigo. Pus could be seen 
ooz'mg from a perforation in the lower part of the 
drum. For a fortnight hot fomentations and anti- 
septic irrigation were employed, and at the end of that 
time the patient returned without headachcv but still 
with otorrhcEa and vertigo. The complete mastoid 
operation was then done. As the tegmen was carious 
it was removed. The dura over the tegmen was 
inflamed and not pulsating normally. For a fort- 
night all went well. The patient was out daily and ap- 
peared to be convalescing. The temperature then rose 
to 101 , a.nd the patient was sick. Next morning he was 
irritable, temperature 99 , general headache, and feeling 
of nausea. Suddenly he was much perturbed by being 
unable to name any object or person, though still able 
to converse in a somewhat confused manner. This 
condirion, in its worst form, lasted about two hours. 
In the evening the exposed dura was bulging, headache 
and nausea continued, vomiting was repeated, and both 
discs were congested. An anaesthetic was given, and 
the bulging dura incised. The membranes and cere- 
bral cortex were fused together, and on passing the 
little finger through the dura a cavity in the cerebral 
cortex was entered about the size and shape of a 
thimble. No actual pus was seen. The brain around 
the cavity was soft, and incisions were made in it. 
Lumbar puncture was done, the fluid contained poly- 
nuclear leucocvtes in abundance, and it was feared that 
meningitis had set in. The cavity probably occupied 
the tempore -occipital convolution and the adjoining 
part of the third temporal convolution, so interfering 
with Mills' "naming centre." The patient made a 
rapid and complete recovery. 
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Prcysing has published a somewhat similar case. 
2- A womariv aged thirty years, had had chrome sup- 
puration ill the left ear for twenty-four years. Three 
days before Preysing saw her the discharge ceased 
suddenly, and from that time there had been severe 
pain behind the ear and in the temporal region. The 
meatus was somewhat narrowed by inflammatory 
swelling, and a small amount of fetid pus was found in 
it. Complete mastoid operation next day. A week 
later the middle tossa was opened by removing the 
tegmen tympani and antri. Dura granulating and 
perforated, some pus escaped from the temporo- 
sphenoidal lobe. Next day fever and headache per- 
sisted, the wound was explored, and a further extension 
of the abscess, opened up with forceps. Some difficulty 
was experienced in establishing satisfactory drainage. 
In the evening the fever had subsided and the patient 
felt well, but was astonished by finding that she was 
unable co give her address, she could only say " It is 
in the narrow street close by the church." She could 
not even recognise the name of the streec when it was 
told her, but answered, "No, that Is not the street." 
On investigation it was found that she was unable to 
name any countries, towns, or streets ; though she could 
describe those with which she was familiar. She did 
not always recognise the names when she heard them. 
Ordinary objects were, with few exceptions, correctly 
named. This partial loss of the power of naming 
persisted for about a week. For about another fort- 
night she was unable, after reading a short paragraph, 
to say what it was about ; the meaning of the lines 
being forgotten almost as soon as they were read. 
In three months from the time of the first operation 
recovery was complete. 
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Brissaud and Souques, in their interesting and 
lucid exposition of language defects resulting 
from brain disease, say : — *' Complete inability 
to utter any vocal sound, articulate or inar- 
ticulate, is quite exceptional. Complete loss of 
articulate speech, with ability to make use of 
guttural sounds of low or high pitch, is often 
enough observed." 

" Some aphasics are only able to pronounce 
isolated vowels or consonants, such as A, O, R, 
S, or, as is most usual, only meaningless syllables 
or grotesque words,which they keep on repeating.^ 
Others, again, retain nothing of their native 
tongue but oaths and expressions of the most 
objectionable nature. Some have saved from 
the wreck a few castaways, fragments of words, 
generally the first syllables ; and sometimes this 
partial aphemia is limited to substantives. Such 
was the case, related by Trousseau, of the 
eminent lawyer who said " Give me my um — 
um — um — damnation ! " " Your umbrella ? " 
"Ah, yes, just so, my umbrella." 

Aphemia limited to one particular part of 
speech, the substantive, the verb, etc., is by no 
means rare. Most commonly it is the noun, 

' A» illustiations of »uch »yllabl« and words the authors give "a/l/iir, 
tvat, cousiii, ahko, mammemrntif, iquifafViqui" ; these with, of coutw, 
ihe French pronounciation aptly represent the mumblings of certain 
aphatic*. 



120 SOME POINTS IN THE SURGERY 



" the substance of discourse," that is the most 
completely lost. The Abbe Pener,' wishing to 
ask for his hat, could only say, " Give me 
my . . . what is hanging on the . . ." Loss 
of memory of verbs is not common, the speech 
then becomes a sort of " nigger language," or 
pidgin English. A patient of Voisin lost all the 
personal pronouns, which he replaced by "one"; 
speaking of himself, he would say, "One would 
like something to eat," ** One is not feeling well." 
Aphcmia generally obeys the law of progressive 
loss of memory, going from the particular to the 
general ; proper nouns are first lost, then concrete 
and abstract nouns, adjectives, and adverbs. 
Some observations (BouJIlaud, Winslow, Voisin) 
form exceptions to this rule. 

"One ot Charcot's patients was completely 
aphasic for Italian and Spanish, which she spoke 
quite fluently before her illness, but retained the 
power of speaking French, which was not her 
native language. That is, however, an ex- 
ception ; the native language is usually the last 
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to be lost. There is likewise an aphemia for 
figures and numbers, for musical notes, etc., 
sometimes these various varieties co-exist, some- 
times they occur independently. A very in- 
teresting torm of motor aphasia results from the 
fact that the words of a familiar song become 
so closely associated with the corresponding 
musical notes that words and music come to 
form one complete whole ; so that, for example, 
an aphasic quite unable to recite the words of 
the Marseillaise, would sing them without fault 
on hearing the music. The centre of ideation 
common to the words and the musical sounds 
being able to set in action the motor impulses 
for phonation." 

Brtssaud and Souques do not appear to re- 
cognise the existence of a separate naming centre. 
They quote Pitres to the following effect : — 
" Patients affected with amnesic aphasia have not 
absolutely lost the power of speech, often enough 
they speak a great deal. They can read both 
mentally and aloud. They understand what is 
said to them. They give accurate replies to 
questions. But from time to time the words 
they desire to employ to express their thoughts 
escape their memory, and they are obliged to 
stop or make use of a paraphrase. It is quite 
natural that the lesions giving rise to amnesic 
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aphasia should be sought in the immediate 
vicinity of the sensory word centres, but they 
have no absolutely fixed localisation. Indeed 
the symptoms seem to be caused, not by de- 
struction of a highly specialised centre exclusively 
devoted to the recall of words, but by interrup- 
tion of some or other of the commissural fibres 
uniting the special centres for verbal images 
with those parts of the cortex concerned in the 
higher psychic functions." 

" Ballet thinks that amnesic aphasia is due to 
diminished functional activity of centres specially 
differentiated for the preservation and reproduc- 
tion of word images. 

" Dejerine does not consider it a special form 
of aphasia, but merely an attenuated form of 
motor or sensory aphasia into which it passes by 
insensible gradations." 

Thus it is evident that though partial defects 
of speech in incomplete forms of aphasia are 
explained by some as consequent on lesions of 
definite centres, yet this view remains unproved, 
and is not accepted by other prominent neuro- 
logists. 

Centres for intonation, equilibration, and 
orientation have been located in the temporo- 
sphenoidal lobe. Time will not permit me to 
discuss them now. 
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Other cases illustrating the localising symp- 
toms of temporo-sphenoidal disease : — 

1. Man, aged thirty-eight years. Operation for left 
petro-mastoid disease. Three days later he complained 
that everything given or shown to him had a bad smell. 
One day he asked the Sister to boil a sixpence (he had 
previously been in the habit of giving his wife sixpence 
to buy eggs). The day after this he had aphasia 
agraphia, alexia ; he had vomited, and there was weak- 
ness of face and arm with exaggeration of the knee- 
jerk on the contra-lateral side. At the operation the 
whole of the left temporo-sphenoidal lobe was found 
occupied by an abscess. (Case under treatment ten 
years ago.) 

2. A woman, aged twenty, was quite unconscious ot 
having been removed to the hospital, and repeated 
exactly the same words as when she was in bed at home. 
She lay quietly on her side with the limbs flexed, occa- 
sionally moaning, and taking no notice of anything 
around her. She could be roused with difficulty, and 
she then sat up in bed with a vacant expression of 
countenance, the eyes staring straight in front of her, and 
being apparently unconscious of her surroundings she 
said slowly, " Am I dying ? " '• Where am I ? " Then 
she sank back on the pillow till again roused, when the 
same result followed, and the same words were repeated. 
The abscess was in the left temporo-sphenoidal lobe. 
This case illustrates the condition known as the dream 
state. 

3. A man, aged forty-eight, was admitted to St. 
Thomas's some years ago with chronic otorrhcea on the 
right side. He had lost a son the year before from 
cerebellar abscess. The patient was a gardener, and said 
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that for three weeks he had had slight headache and 
had once vomited. His main complaint, however, was 
that he had lose the setise of smell, being unable to dis- 
tinguish in this way between roses and violets. On 
examination the right pupil was found to be stabile and 
the right disc blurred. Operation forthwith. A large 
abscess was drained through the stalk, which was adherent 
to the diseased tegmen tympani. Rapid convalescence. 
No hernia cerebri. Recovery of sense of smell. 

4. A man, aged thirty-eight, was seen six years ago. 
Hcwas of considerable intellectual attainments and a good 
pianist. He had had left chronic otorrhcea since early 
childhood. Ten days previously a polypus had been 
removed from the ear by an otologist. Shortly afterwards 
he began to suffer from headache and vomiting. When 
seen by me pus was pouring from the left meatus in 
such quantity that it was obviously coming from a large 
cavity. He had also aphasia, agraphia, alexia, and 
amu^ia. The left pupil was stabile and the right face 
weak. Operation forthwith. Large abscess evacuated. 
Complete recovery, with the exception that the loss of 
the appreciation of musical sounds remained permanent. 

^. Tumour of the right tcmporo-sphenoidal lobe 
(Beevor and Jackson). Female, aged fifty-three years. 
For thirteen months before her admission to hospital 
she had had epileptic fits. The patient, who was a 
cookj had peculiar seizures in which she saw a little 
black woman who seemed to be always very actively 
engaged In cooking. She had also the subjective sensa- 
tion of a horrible smell. She would stand with her 
eyes fixed and directed forwards (dream state) and 
then say, *' Oh, what a horrible smell!" There was 
some drooping of the left side of the face, and the 
tongue when protruded deviated to the left. 
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Autopsy. — The whole oi the anterior end of the 
hippocampal lobule on the right side was occupied by 
a tumour. It involved the amygdaloid hucIclis and the 
central white matter, but did not affect the grey cortex 
of the hippocampal convolution or of the first temporo- 
sphenoidal convolution. The nucleus lenticularis and 



K^ 



\V-' 



/ vu. 



/" ; 



Flc ;2.>~Tuniiiur t.i t\it nylil Irniporo-iitiliFniHiUI liilv- bc.irin^ on tbe 
Iocs liinl ion of tlic tirtiir ut iiufII, l,]:ii\w.m -.irui Bccvm.) 

M'Linr- HamilCikii (A'lu Yatt Afii/r.W T'iwt.i/, iSXt) piibltilicil a cik «f cfltiicjl 
v^avjty afitfhitrfiri^ lniiin« in ipvlMt:h iLiArah: (tivr>] vi:>l iht? lip <i1 tJir- Irmporo-iph.riioirifll 
lobr. Ri-fnr« ^ttinf cnnvultnl. ihi? pniiict. .t wom<in »t. 4i9. hail ;i prculiar aiin : 
the luililrnly prrcFivcrl 4 fctiil iiilniir. 

the anterior end of the internal capsule were compressed. 
Hence the weakness of the opposite side nf the face 
and the deviation of the tongue to the left. The left 
arm and leg became paralysed shortlv before death. 

The extreme anterior end of the temporo-sphenoidal 
lobe is the hippocampal lobule, which is highly de- 
veloped in macrosniatic animal* and rudimentary in 
microsmatic animals like the dolphin. 
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6. TJofffrtA'jcflJf.— Aman.aged thirty-eighl years, had 
severe pain in the right mastoid region following an 
attack, of facial erysipelas. The tympanic membrane 
was incised. The patient had had two previous attacks 
of erysipelas, but gave no history ot having formerly 
had ear disease. 

Ten days after the incision of the tympanic mem- 
brane a severe epileptic fit occurred, leaving the patient 
prostrate for several days, A week or so after the fit 
there was high fever, and an abscess formed over the 
right mastoid region which soon burst externally, giving 
exit to a considerable quantity of pus. For a short 
time the occipital and frontal headache of which the 
patient complained was much relieved, but soon 
recurred with increased severity. The man then 
entered an hospital, where the mastoid operation was 
done ; this, of course, gave no relief, since the disease 
was in the brain, and when the wound had cicatrised 
the patient was worse than tver. The headache became 
more severe and vomiting occurred several times daily ; 
the least noise or the ordinary daylight caused intense 
distress, and the general health steadily deteriorated. 

In this state he was sent to an aural s.pecialist in 
Rome, who diagnosed brain abscess, and at once pro- 
ceeded to try to open it through the mastoid ; after several 
attempts he succeeded in finding, at the lower level of 
the middle fossa, a -fistulous opening in the squama 
through which pus came. This he enlarged to the size 
of a sixpence and incised the dura. One hundred c.c. 
of pus came away. A plug of gauze was inserted into 
the abscess cavity through the fistula. The temperature 
kept high for a few days. On the third day, when the 
dressing was removed and the plug pulled out, 50 c.c. 
of pus came away. After this the patient improved, 
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and a fortnight later he left the hospital and became an 
out-patient. The mastoid wound healed up very 
quickly. The fistulous track became partly blocked 
by granulations but did not close, and at every dressing 
a considerable quantity of pus escaped through it. 

If it was not at first obvious that the opening in the 
skull was insufficient to drain the abscess, this was soon 
rendered evident by the subsequent course of the case. 
The discharge continued without dimijiution, and 
symptoms of local brain lesion were added. Vertigo, 
violent headache extending all over the right side of the 
head, epileptic fits beginning with movement of the 
toes on the left side and preceded by hallucinations of 
smell, were prominent symptoms. In spite of all this 
no attempt was made for twenty months to open up 
the skull and evacuate the brain abscess. Six "opera- 
tions " limited to curetting the wound and irritating the 
fistulous opening with the cautery were performed. 
Irrigation was attempted through a tiny silver tube 
Inserted through the little opening in the skull. 

After this lamentable waste of time and opportunity 
the patient, then in a very feeble state, came under the 
care of Roncali, who came to the conclusion that there 
must be a large abscess in the frontal lobe extending 
backwards to the Rolandic area. Making a free open- 
ing in the skull, he found and opened the upper abscess 
shown in the figure. Ninety c.c. of pus were let out. The 
cavity was explored with the finger and seemed as large 
as an egg ; it was irrigated through the fistula and 
through the wound until no more pus escaped from the 
fistula. 

For two days all went well. On the third day there 
was fever, followed by drowsiness. Wound dressed ; 
no pus came from the abscess cavity, but some was 



128 SOME POINTS IN THE SURGERY 

seen trickling through the old fistula. Another fit 
occurred that day, preceded by olfactory aura. Next 
day more bone removed. A knife was inserted into 
the fistula and brought out through the already open 
abscess cavity. All intervening structures were divided ; 
the track was very dense and offered great resistance to 
the knlfc^ On washing the track thus laid open the 
dilatation of the sphenoidal stalk shown in the figure 
was seen. Two small orifices through which pus 
trickled opened into the upper part of the dilatation. 
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a probe-pointed bistoury was inserted through each into 
the cavity beyond and an incision made downwards. 
Eighty C.C, of fetid pus were let out. Improvement for 
three days, then rise of temperature and death on the 
seventh day, probably from suppurative meningitis. 

This case illustrates : some symptoms of temporo- 
sphenoidal abscess, namely, hyperacusia, and fits preceded 
by an olfactory aura ; the uselessiiess of operation 
limited to a cranial bone when the brain is suppurating ; 
the pernicious effect of syringing a brain abscess through 
a small tube whereby in this patient the pus was driven 
from the temporal into the frontal lobe ; and the fatal 
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result necessarily attending a case of brain abscess when 
dealt with in a manner contrary to the principles govern- 
ing the treatment of abscess in other parts of the body. 
When the case came under Roncali's care it was too 
late to save life, but the measures he adopted were 
conceived in the true spirit of surgery. 

Clinical Evolution and Diagnosis. 

The evolution of abscess wherever situated 
varies greatly. The initial local infection may 
be quickly subdued and a small local abscess 
alone result, well isolated, and giving the patient 
little more inconvenience than an encysted sterile 
foreign body ; or the abscess may slowly extend 
and burst, with favourable or unfavourable 
results according to the seat of rupture ; or the 
abscess may extend acutely from the first with 
severe or even fatal general infection ; the symp- 
toms — both those due to the abscess as such, 
and those due to the local lesion — necessarily 
vary in these different eventualities. 

So in cerebral suppuration the complexity 
of the symptoms is not due to any peculiarity 
in the pathology of suppuration in the brain, 
but to the complex functions of the organ 
involved. 

As abscess of the brain is a secondary and 
not a primary disease, the problem of diagnosis 
is often rendered the more difHcult owing to 

K 
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the presence of symptoms which are, or may 
be, due to the primary disease, or to some 
of its complications. Suppuration in the brain, 
liice suppuration elsewhere, varies within wide 
limits in its virulence and local destructive 
effects ; there will from this cause be wide 
differences in the clinical course of cases. The 
moment when infection reaches the brain is not 
commonly marked by any recognisable local 
symptom. 

We may adopt the five types of clinical 
evolution so well described by Brissaud and 
Souques. 

I. A sub-acute evolution more or less distinctly 
divided into three stages: the initial febrile 
stage, the symptoms in which are those of septic 
or febrile infection ; headache, vomiting, and 
fever. Similar symptoms occur in the initial 
stage of specific fevers, and the distinction may 
at first prove difficult. This stage lasts a vari- 
able number of days and , corresponds to the 
acute stage of the suppuration. 

It is succeeded by the second stage, the stage 
of remission. Sometimes suddenly, more often 
gradually, the symptoms abate and give place 
to a period of calm, which is the more deceptive 
as it is sometimes prolonged. During this period, 
though few or no symptoms are manifest, there 
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is, especially, as insisted on by Okada, when 
the abscess is in the cerebellum, emaciation 
and impairment of general health ; moreover, a 
thorough examination would in most cases raise 
the suspicion that gross brain disease was present 
or unmask some pathognomonic localising sign.^ 

The third or paralytic stage supervenes in 
most cases suddenly as an " ictus " with or 
without convulsion; the apoplectiform condition 
may pass at once into profound coma terminating 
fatally in a few hours, or recovery from the 
seizure may take place with symptoms indicating 
a local brain lesion. 

With the onset of the third stage there is 
generally renewed fever. The more rapidly 
fatal cases arc associated with rupture of the 
abscess, the others with more or less rapid 
extension of the suppuration. 

The above - described evolution of a brain 
abscess in three stages is quite comparable to 
the evolution of appendicular suppuration in 
three stages not unfrequently observed in cases 
not operated on in the initial stage. First there 
are transient symptoms of onset, then a period 
of quiet during which there is localised suppura- 
tion, and finally renewal of symptoms due to 
extension or rupture of the abscess. 

* A blood count would probably show leucocyiosis. 
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2. The I'voiution with severe gcnerai infection. — 
These are rapidly fatal cases — the symptoms of 
brain abscess are merged in those of grave 
general infection ; high fever and acute delirious 
mania are prominent symptoms. Sometimes the 
history or the manifest presence of one of the 
known causes of brain abscess will arouse a 
suspicion of the existence of that complication; 
more often the diagnosis is made of a malignant 
form of some specific fever or the disease known 
as acute delirious mania. 

3. Evolution ivith complete latency until the 
final attack of coma. — The patient dies suddenly 
or in a few hours, and a brain abscess, evidently 
having existed for a considerable time, is found 
at the autopsy. In some such cases death is 
absolutely sudden. According to Brissaud and 
Souques the abscess will then be found in the 
centre of the frontal lobe or in the postero- 
external region of the occipital lobe, I should like 
to point out that the right temporo-sphenoidal 
lobe is a much more frequent and equally 
** silent " site of abscess. 

The term "latent" must not be misused in 
connection with these cases; symptoms not 
noticed and symptoms not present are not 
synonymous terms ; some of the manifestations 
of gross disease of the brain cause the patient 
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but little inconvenience and are only elicited 
by an attentive clinical examination. In but 
few of the recorded cases of " complete latency *' 
is there any evidence that such examination has 
been made, and in fewer still have the patients 
been under skilled observation for a period of 
several days during which pulse and temperature 
have been regularly taken. 

We all know that an examination of the optic 
discs, the field of vision, and the actions of the 
muscles of the eye, has revealed the gravity of an 
illness which from the patient's complaints alone 
might well have been considered trivial. And, on 
the other hand, that the omission of such an ex- 
amination has often led to an error in diagnosis. 
No one would call an axillary abscess latent be- 
cause there was no pressure on the brachial plexus. 
Is it not possible that in at least some of the 
latent cerebral cases the latency has been in the 
faculties of the observer, not in the clinical 
reactions of the patient ? 

4. In the fourth type the clinical evolution is just 
like that of brain tumour. — The infection is of low 
virulence and the abscess produces just those 
symptoms which a tumour growing in the same 
region and at the same rate would cause. 

5. The fifth type of evolution is the remittent type. 
— " Here the clinical evolution is in two acts. 
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separated by an entr'acte of greater or less dura- 
tion. The first act is marked sometimes by 
headache and fever, sometimes by an attack of 
mania, sometimes by acute delirium. Then all 
quiets down and the patient seems cured. But 
after a few weeks, a few months, or even a year, 
follows the second act, which is commonly 
quickly fatal." 

Bristowe's influenza cases previously referred 
to are examples of this type of evolution. 

Case I- — A man, aged twenty-four years, was ad- 
mitted to hospital with right hemiplegia and paralysis of 
the left third nerve. There was incontinence of urine. 
Optic neuritis was present on both sides. The patient 
was apathetic and did not apeak or attempt to speak. 
He died three days after admission. About two months 
before admission he had an acute ilhiess with shivering, 
severe headache, and convulsions. At the autopsy 
there was found in the upper part of the left fronto- 
parietal region an eiicapsuled abscess as large as a 
Tangerine orange, containing thick greenish pus. There 
was no disease of the cranium. 

Case 1. — A girl, aged fourteen, had, one month before 
admission to hospital, an acute illness with shivering, 
vomiting, and severe headache. From this she appar- 
ently recovered in the course of a few days but she 
did not quite lose her headache. Two months later 
headache increased in severity and she had vomiting 
from time to time. When admitted to hospital, 
agonising pain in the head, rigidity of neck, left 
pupil larger than right, no optic neuritis, no paralysis, 
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nor anaesthesia. At the autopsy an abscess as large as 
a Tangerine orange was found in the right occipito- 
sphenoidal region, containing thick greenish pus. There 
was a small communication between the abscess and the 
descending cornu of the lateral ventricle which con- 
tained about a drachm of pus. No cranial disease. 

Another example was a case I saw with Dr. 
James Taylor. 

A man, aged forty years, was admitted to hospital on 
Sept. 14th, 1895, with severe occipital pain, vomiting, 
and slow cerebration. He had paralysis of the right 
sixth nerve and double optic neuritis. He lay on his 
right side in bed. There were forced movements to 
the right with rotation to the right in walking. With 
the eyes shut he fell backwards and to the right. In 
the beginning of May in the same year he had a severe 
illness with shivering, sweating, and rigor, said to have 
been of influenzal origin. This had been followed by 
slight loss of power on the left side, from which he had 
recovered. About ten days before admission the head- 
ache and other symptoms returned. On the day 
following admission (September 15 th) a rigor com- 
menced at 5.30 P.M.; at 6.30 coma was complete; at 
7.30 artificial respiration was necessary and was con- 
tinued until I arrived. I was told that the case was 
thought to be one of cerebellar tumour. Considering 
it almost impracticable to remove a cerebellar tumour 
during the performance of artificial respiration, and 
thinking that the history of left-sided paresis might 
indicate a lesion of the right cerebral hemisphere, 
I removed a large area of bone in the right parietal 
region. The brain bulged under great pressure, but 
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natural respiration did not return. A trocar and 
cannula, was plunged in up to the hilt and impinged 
upon a hard mass, into which it would not penetrate. 
As this was thought to be a solid basal tumour which 
could not be removed, the operation was abandoned. 
The necropsy revealed an eiicapsuled abscess containing 
an ounce ot thick greenish puSj replacing the right 
optic thalamus, The capsule was very firm and about 
onfe-fourth of an inch thick. At the present day such 
an abscess or tumour coming under my observation 
would be enucleated. 

Abscess may, apart from pyemia, occur in 
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more than one situation in the brain at the same 
time. Thus it has been found simultaneously 
in the cerebellum and the temporo-sphenoidal 



OF ABSCESS OF THE BRAIN 137 

lobe, in the occipital and the tempore- sphenoidal 
lobes, and also in the frontal and temporal lobes. 
The simultaneous development of abscess in 
more than one situation must confuse the symp- 
toms and will probably render an exact dia- 
gnosis impossible. Unless the abscesses formed 
one after the other, and the case was most 
carefully observed from day to day, successful 
treatment would be well nigh hopeless. 

Diagnosis of Brain Abscess with Complications. 

1. Abscess with meningitis. — The symptoms of 
abscess will be modified or controlled by those 
of meningitis, according as the abscess or the 
meningitis is the more prominent disease. In 
abscess complicated with meningitis the tem- 
perature is relatively high, the pulse quick, 
delirium, convulsions, and optic neuritis occur 
early, pain in the head is severe, and retraction 
of the head may be present, together with 
vomiting, squint, and irregular respiration. 

2. Abscess complicated by pycemia. — The 
lateral sinus is often involved in cases of cere- 
bellar abscess, the abscess in the cerebellum 
being secondary to sloughing of the wall of the 
sinus. The symptoms therefore are first those 
of pyaemia and secondly those of abscess. As 
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the abscess increases, the mental state becomes 
impaired, and the lower temperature and slower 
pulse of abscess replace the oscillating tempera- 
ture and rapid pulse of pyemia. 

3. Abscess complicated with acute hydrocephalus. 
— Acute hydrocephalus is no uncommon com- 
plication of cerebellar abscess. If an abscess 
burst or leak into one of the ventricles, general 
purulent infection of the ependyma occurs. 

In one such case a cerebellar abscess was 
opened and all went well for seven days. On 
the tenth day after opening the abscess the 
following symptoms were observed : temperature 
g6\ pulse 50, apathy, screaming fits from pain in 
the head, dilated and stabile pupils. Acute hydro- 
cephalus was diagnosed, Keen's tapping of lateral 
ventricle carried out, fluid escaped under pressure, 
next day remission of all symptoms. Five days 
later without warning the following symptoms 
appeared : temperature 105, pulse 140, wild de- 
lirium, unconsciousness, squint. Acute purulent 
infection of the ventricles diagnosed. Diagnosis 
confirmed by the escape of bubbles of gas and 
purulent cerebro-spinal fluid on withdrawing 
the tiny tube that had been left in the descend- 
ing cornu. Irrigation of ventricles with saline 
solution. The pus of the original brain abscess 
had yielded a pure culture of pneumococcus, 
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therefore antipneumococcic serum was given. 
In 36 hours the ventricles contained nothing 
but cerebro-spinal fluid. The wounds assumed 
the pink colour characteristic of successful anti- 
toxin injection and ceased to discharge pus. 
Pulse temperature and general condition greatly 
improved and consciousness returned. Six days 
later patient again became unconscious and 
died. At the autopsy a second cerebellar 
abscess was found which had not been opened. 

Rupture of abscess into the ventricles causes 
drowsiness, rapidly deepening into coma,, high 
fever, and speedy death. 



Diagnosis between Brain Abscess ami certain other 
conditions. 

(d) Tuberculous meningitis and tuberculous tumour, 
— The symptoms and duration of tuberculous 
meningitis vary so greatly that diagnosis is 
often difficult, especially in childhood. When 
associated with chronic purulent otorrhcea the 
disease has been mistaken for brain abscess, and 
operative treatment undertaken which, of course, 
failed in its object. It is important to remember 
how often otitis in children is tuberculous, and 
that symptoms of intra-cranial disease, simulat- 
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ing brain abscess, may arise from the presence of 
a tuberculous mass or masses in the brain or from 
tuberculous meningitis. The writer has many 
tim^es experienced this difficulty in diagnosis. 
The cases of tuberculous meningitis in which 
suspicion of brain abscess is likely to arise 
are those of ear disease with palsy. The 
salient features in which a case of tuber- 
culous meningitis differs from one of brain 
abscess are : the temperature is above normal,' 
the pulse is loo or more rapid, optic neuritis is 
absent or is a late symptom ; except in certain 
acute cases, vomiting is neither so urgent nor so 
frequent as in abscess, and the child is apathetic 
from the onset of illness, or even before illness 
is suspected is dull or irritable. 

The predominance of certain localising 
symptoms in cases of tuberculous meningitis, 
especially of hemiplegia, has long been well 
known, and before the treatment of brain 
abscess by operation as a systematic procedure 
came into practice, these symptoms were often 
considered in relation to the diagnosis of 
meningitis from tumour. Several years ago 
1 operated upon a case in which right 
hemiplegia was associated with left purulent 
otorrhoea, under the notion that a temporo- 
sphenoidal abscess was present, but the case 
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proved to have been one of tuberculous 
meningitis.^ 

{6) Marantic thrombosis of sinuses. — In young 
children intra-cranial thrombosis as a complica- 
tion of marasmus is not uncommon. It not 
unfrcquently causes paralysis, and is sometimes 
associated with ear disease. 

The main facts which distinguish these 
cases from abscess are : (i) The temperature 
above normal ; (2) the pulse more rapid ; 
(3) the slight degree of ear disease, and (4) 
the alternating paralysis of the eyes and face. 

(c) Embolism^ hcemorrhage^ and thrombosis. — 
When an elderly patient who happens to have 
a discharge from the ear presents symptoms 
of brain lesion we naturally inquire whether 
the cerebral condition arose from the ear 
disease. 

In the aged the temporal bones are sclerosed, 
and if tympanic disease arise it cannot produce 
an infection of the brain until sufficient time 
(months or years) has elapsed for the inflamma- 
tory process to pass through the dense boundaries 
of the tympanum ; the comparatively rapid 
intracranial infection seen in young children 
with unclosed sutures and soft bone cannot occur. 

' Leucocytosia might be deteaed in the ccrcbro-spinal fluid in cases of 
meningitis and in the blood in cases of abscess. 
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Again, in abscess of the brain due to ear 
disease the onset of the brain symptoms is 
gradual, and they may not reach their acme for 
two or three weeks, while in vascular lesions of 
the brain the symptoms may be fully developed 
in a few hours or, at most, days. In embolism 
the onset is usually instantaneous, and prolonged 
unconsciousness is rare. In hemorrhage the 
patient may be a sufferer from chronic heart or 
renal disease ; the onset is usually rapid and 
arterial pressure is in excess. In thrombosis 
the manifestation of the symptoms is more 
gradual and may extend over a few hours 
or days. 

Treatment. 

I. General consUerathm. — An abscess In the 
brain should be dealt with surgically on the 
same principles as an abscess elsewhere in the 
body, viz. by incision so planned as to evacuate 
its contents and to provide for free and spon- 
taneous drainage, or, in the event of the abscess 
being cncapsuled, by its complete enucleation. 

In operating for brain abscess, however, the 
surgeon has to find out as he goes on the size 
and exact situation of the abscess, the acuteness 
or otherwise of the suppurative process, and even 
whether he has to deal with circumscribed or 
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diffused inflammation or with both, facts which 
are readily enough ascertainable by physical 
examination with regard to an abscess in an 
accessible situation. A case of acute cerebellar 
abscess which was opened with relief to the 
symptoms, died, and at the necropsy an old 
encapsuled abscess was found internal to that 
which had been opened. 

When the abscess is found and opened, the 
brain tissue, which is of liquid texture and 
enclosed in an inextensile bony capsule, at once 
flows together in obedience to the laws of hydro- 
statics, and may shut off a portion of the abscess 
cavity from communication with the incision. 
There is thus a difficulty in maintaining free 
drainage. The integrity of certain parts of 
the brain is essential to the continuance of life, 
and in certain directions a limit is therefore 
placed on surgical interference. 

These general considerations, though they in 
no way modify the principles of treatment of 
brain abscess, have an important bearing upon 
the details of operation. 

2. Operation for brain abscess following local 
cranial disease. — It has been already said that in 
brain abscess, following frontal or temporal bone 
disease, the suppurative process has extended by 
direct continuity from the disease in the bone to 
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the white substance of the brain. The operation 
tor the evacuation of the abscess should there- 
fore be a direct continuation of the operation for 
the removal of the disease of the bone. 

Every endeavour must be made to discover, 
follow out, and remove the pathway traversed 
by the infective process through the bone into 
the interior of the skull. If, for example, in 
the course of a mastoid operation this is not 
discovered, and the symptoms point clearly to 
the abscess being in the cerebellum or in the 
temporo - sphenoidal lobe, the surgeon should 
work his way in the one case from the inner or 
posterior wall of the antrum to the posterior 
surface of the petrous, and in the other he should 
enter the middle fossa by removing the roof of 
the tympanum and attic. So much of the 
petrous or squama must be removed as is 
necessary to expose thoroughly the extra-dural 
abscess or the diseased portion of the dura re- 
presenting the point of attachment of the abscess 
to the meninges. Thus by the adoption of this 
route for the evacuation of the abscess, we 
recognise that the abscess is, in most cases, not 
an isolated globe within the white substance, 
but has a narrow portion or stalk passing 
through the cortex and adherent to the dura 
at the original site of infection. 
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This stalk is the track through which the 
infection entered. Its lumen presents a ready- 
made channel, with fibrous walls through which 
drainage can be effected and the infective material 
made to leave the brain. This natural tube is 
not liable to be obstructed by the flowing 
together of the liquid substance of the brain 
by which the efficiency of all forms of artificial 
drainage tube is so much impaired. If, then, 
the abscess can be tapped through the stalk itself 
without the knife passing through healthy cortex 
and meninges, there would be efficient drainage 
without risk of suppurative meningitis or hernia 
cerebri. 

In a cerebellar abscess the point of attach- 
ment of the abscess to the dura is over the sinus 
groove, over the aqueductus vestibuli, or over 
the internal auditory meatus. In temporo- 
sphenoidal abscess the point of attachment is 
over the anterior surface of the petrous, and 
most commonly to the dura covering the 
tegmen. In frontal lobe abscess the point of 
attachment is usually on the cranial wall of the 
sinus. In deep abscess following injury the 
point of attachment of the stalk is in the region 
of the fracture. 

Drainage through the stalk would, if 
successfully accomplished, remove all urgent 
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symptoms and obviate the tendency to death. 
In some casesj no doubt, such an opening would 
not be sufficient to effect a cure, and the surgeon 
would be obliged to make a counter-opening, as 
he would in other parts of the body. To do 
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this it is desirable to remove a considerable 
area ot bone, and then to open the dura and 
pack the wound with gauze, so as to get the 
area of the brain through which an incision 
is to be made isolated by adhesions, on the 
principle so long rendered familiar by colotomy 
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and size of the abscess, as ascertained by a probe 
passed through the open stalk. 

In. some cases when, for example, respiration 
has ceased, the condition of the patient is so bad 
that there is no time to follow a possibly 
tortuous route through which the disease found 
entrance to the brain. At all costs the abscess 
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must be evacuated quickly. The abscess must 
then be reached by the most direct route and by 
the mo&t rapid method. Just as in some cases 
of intestinal obstruction the bowel must be 
emptied without reference to the cause of ob- 
struction, so in certain cases of brain abscess the 
abscess must be evacuated before dealing with 
the local bone disease. 
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On two occasions in my experience it has 
happened that with the first few inhalations 
of chloroform respiration ceased, and the opera- 
tion had to be completed during the performance 
of artificial respiration. In another, artificial 
respiration had been in progress two hours before 
I arrived. Neither morphia nor strychnia 
should be administered before the dura has been 
opened. 

3. Discf>vcry and incision of the abscess. — The 
abscess may burst as the dura is opened. When 
there is a sufficient opening in the bone and dura 
it may be possible to determine by palpation 
that the abscess is immediately sub-cortical. An 
incision should then at once be made through 
the intervening portion of brain substance into 
the abscess cavity, care being taken to avoid 
wounding the vessels, as in other parts of the 
body. The use of a trocar and cannula, pus- 
seeker, or other special instrument is unnecessary. 
If the site of the abscess .is not obvious it must 
be sought for by exploratory puncture, and in 
so doing it should be remembered that the site 
of the abscess is almost certainly close to the 
bone disease which gave rise to it. The best 
instrument to use is a sharp-pointed, long, and 
narrow knife. Our brains are not like Satan's — 

Knirails, heart or head, liver or reins — 
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and a wound made by the surgeon's knife will 
not heal quite so readily as that inflicted by the 
sword of Michael ; yet in the brain, as else- 
where, clean cut wounds heal more readily than 
any others, and there is certainly less risk of 
missing an abscess with the knife than with any 
other instrument. 

There have been cases in which the trocar 
and cannula has — i. Missed the abscess. 2. 
Passed through it without tapping it. 3. Struck 
the capsule but failed to penetrate it. 

The use of the knife for the evacuation of 
an abscess of the brain is not a new operation, 
but was taught and practised more than a 
century ago. Dupuytren in one of his lectures . 
says : — 

"In certain cases of deeply - seated fluid 
collections we must incise the dura mater, the 
arachnoid, the brain itself, if the focus is at 
the surface of this organ, and by this bold pro- 
ceeding patients have been saved." 

And a little further on in the same lecture 
he continues : — 

" Relying also on the success of J. L. Petit, 
Boyer concurs in the advice of Quesnay, and 
does not fear to plunge the bistoury quite 
deeply {dssfz pr^fomihrnni) into the very sub- 
stance of the brain in order to evacuate traumatic 
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effusions which may have formed there, and it 
has fallen to my lot to do so several times 
with success." Like many another step in the 
advance of knowledge, this advice, though 
justified by some brilliant successes, remained 
for a considerable time a dead letter, for we 
find a great English surgeon writing nearly 
half a century later : " There are few surgeons 
who would have the hardihood of Dupuytren, 
who plunged a bistoury into the substance of 
the brain and thus luckily relieved the patient 
of an abscess in this situation." Dupuytren, in 
his account of this historical case, says simply : 
" I incised the dura mater, nothing came out ; 
I thrust a bistoury cautiously " (? so as to avoid 
the vessels of the cortex) " into the brain and 
there welled up immediately a flood of pus. 
That very night all the symptoms disappeared 
and the patient recovered." 

If careful exploratory puncture with the 
knife fail to find the abscess, the finger inserted 
into the brain substance will almost infallibly 
detect the presence of a tense, abnormal swelling, 
and however deep the abscess is it may be safely 
opened by the knife guarded by the finger. 
Mistakes, however, may still be made, as in 
two cases I treated many years ago. In one 
of these one cerebellar abscess and in the 
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other two had been opened, yet both patients 
died from an unopened abscess, oyster-like in 
shape, lying immediately beneath the cortex of 
the upper surface of the cerebellar hemisphere. 
The examining finger felt the sensation of 
resistance, but this was attributed to the 
tentorium. 

The stalks of these abscesses would probably 
have been found and their contents evacuated 
had they been approached by way of the disease 
in the temporal bone. 

Progress of the Case. 

The course of brain abscess is, as I have 
shown, very variable. 

The earlier the operation is carried out the 
greater the chance of success, hence the condition 
having once been diagnosed action should never 
be delayed. 

1 have known of cases where operation has 
been arranged for the following morning, but 
the patient died in the night. 

Unless the patient is actually moribund the 
operation should be done. Even cessation of 
respiration is no bar to success in cases of brain 
abscess, for the operation has been carried out 
during the performance of artificial respiration 
and the patient has recovered. 
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Atter the operation the patient may rapidly 
convalesce or may present symptoms which will 
tax to the utmost the resources of the surgeon. 
A voracious appetite is a tkvourable sign. 

Just as symptoms may arise after an operation 
for appendicitis which give rise to anxiety lest 
the infective process should still be in progress, 
but which are merely due to temporary paralysis 
of the gut or to some other manifestation of the 
functional disturbance of the abdominal contents 
caused by the disease or the operation ; so after 
an operation for the relief of an intra- cranial 
infection, symptoms such as vomiting, fever, and 
delirium may continue or newly arise during 
convalescence and give rise to similar anxiety, 
but may nevertheless be likewise due merely to 
disturbance of cerebral function and not call for 
operation. Apart from this, however, it is by 
no means uncommon to have definite recurrence 
of symptoms a few days atter the evacuation of 
an abscess of the brain, due either to the re- 
filling of the abscess cavity from faulty drainage 
or to the formation ot a new abscess in another 
part of the same lobe. The new symptoms arc 
much modified by the skull being opened, and 
may suggest conditions, such as mieningitls or 
acute distension of the ventricles, which are not 
present. The surgeon must not suffer himself 
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to be led astray by idle speculations as to the 
explanation of the symptoms, but must con- 
centrate his attention on the region where he 
has already found abscess, and whatever the 
symptoms may be must explore the same region 
of the brain. 

During apparent convalescence some cases of 
brain abscess begin to retrograde without evident 
reason, and finally end fatally, A similar event 
occurs occasionally after the removal of large 
brain tumours, and depends on a general 
nutritional failure. In these cases large areas 
of brain are involved, and the healing process 
exhausts the vitality of the patient. 

In my surgical life the evolution of the 
operation for brain abscess has advanced a good 
stage towards perfection. Not many years ago 
but few surgeons had even made any attempt 
to operate for brain abscess ; but at the present 
time in every surgical clinic such operations 
have been performed. 

Although we are at present only on the 
threshold of a perfect understanding of the 
surgical treatment of abscess of the brain, yet 
the labour of many workers during the last 
twenty years ha.s not been in vain, and the 
future is bright with promise. 
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Nate to page i \ 5, 

I have recently had another case illustrating anomia. 

J. B., aged thirty-four, was admitted to the National 
Hospital under Dr. Beevor. He had had discharge 
from the left ear ever since he could rememberi Last 
January a mastoid operation was done at a throat 
hospital in London, but the otorrhoea was not arrested. 

Ok admission to National Hospital in August there 
was discharge ot thin pus from the left ear, double 
optic neuritis, and occasional pain in left mastoid and 
temporal regions. 

Opiratioit. — Tegmen carious. This was removed, 
and the dura above it was then seen to be inflamed. 

A few days later dura gave way, and a hernia cerebri 
formed. 1 then discovered that the patient couJd not 
name any object such as a watch, scissors, or pencil, 
though fully understanding what they were. Two 
days later patient became drowsy, and a small abscess of 
thin pus was evacuated by passing a knife up through 
the opening in the dura through which the hernia 
protruded. A few days later the patient died. 

Aulopsy. — Spreading septic softening without 
boundary wall involving second and third temporo- 
sphenoidal convolutions, and adjoining teniporo-occipital 
Convolution. The tip of the temporo-sphenoidal lobe 
and the first temporo-sphenoidal convolution were not 
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involved. There was also meningitis dlfFused over the 
base of the brain, not over the vertex. 

Remarks. — Patient probably entered the hospital 
with commencing infection of the temporal lobe. It 
would have been perhaps better if I had incised the 
dura in the first instance, but spreading septic cerebrltls 
is always a very fatal disease, 

I 



Case o/Jc/l Temporo-Sphettoiilal Abscess whhoul Ammia 
or other Speech Defect. 

B. H., a man aged twenty-seven years, was admitted 
to St. Thomas's Hospital in July 1907. In childhood he 
had an attack of measles followed by discharge from both 
cars. On the right side the discharge soon ceased, but on 
the left it persisted in greater or less amount. Six days 
before admission he was seized, while at work, with 
headache and was obliged to return home, he vomited 
once at the commencement of the attack but the vomit- 
ing had not been repeated and the headache subsided. 
On admission there was an abundant foul - smelling 
purulent discharge from the left ear and slight cedema 
over the mastoid. Temperature lOO, pulse 60. The 
right drum was scarred from old disease, watch heard 
on that side at four inches. The mental condition 
seemed slightly dull but was difficult to estimate on 
account of the bi-lateral deafness. Fine rapid nystag- 
mus in all directions. No oculo-moior paralysis. No 
Optic neuritis. No complaint of headache. Tongue 
furred. No facial weakness. Could name all objects 
and speech was normal. Right knee-jerk more brisk 
than left. Plantar reflex flexor on both sides. No 
loss of power in limbs. The blood count did not 
show leucocytosis. Vomiting, pressure symptoms, and 
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leucocytosis were absent probably owing to the 
partial drainage of the abscess through the stalk, 
the opening in the dura and tegmen allowing the 
pus to discharge into the tympsno-antral cavity. 

Complete mastoid operation. Tegmen carious and 
pus coming through a small opening in it. Tegmen 
removed. Small extra-dural abscess, an aperture seen 
in the dura mater from which pus was welling out. 
This aperture was slightly stretched and two tubes were 
introduced through it into the temporo-sphenoidal lobe 
giving exit to quite i ,^ oz. of pus. One tube was re- 
moved at the end of a week and the other a week later. 
The wound, but not the abscess cavity, was irrigated 
daily with hydrogen peroxide. No hernia formed. 
Cultures made from the pus yielded streptococcus 
pyogenes and staphylococcus albus. Five weeks after 
the operation, the patient bei ng apparently well , 
and about to leave the Hospital for a Convalescent 
Home, he was seized with sudden severe pain in the 
head, became comatose, and died in a few hours. 1 was 
absent from London at the time. No post-mortem 
examination was allowed. 



LECTURE III 

SOME POINTS IN THE SURGERY OF TUMOUR 
OF THE BRAIN 

Diagnosis — Difficulty of localisation — Symptom-complex — Absence 
of all symptoms — Localisation symptoms — Relation of injury 
to tumour growth — Tumours of the cranium, the meninges, 
and the brain — Tubercular and syphilitic tumours — Endo- 
thelioma — Fibro-sarcoma — Glioma, solid and cystic — Sarcoma 
— Psammoma — Cysts — Secondary tumours — Treatment with- 
out operation — Operations, curative and palliative — Pioneer 
work of the past, the present position, and future outlook. 

I APPEAR before the Society this evening to 
speak of the surgery of tumours of the brain 
not as an apologist but as a modest exponent of 
a splendid and established department of general 
surgery. It would be impossible in the course 
of a single hour to give any adequate account of 
so vast a subject as that of intra-cranial tumours. 
I shall attempt no such task, but shall only 
endeavour, in a somewhat elementary manner, 
to draw your attention to the resources which 
surgery offers for the relief or cure of these 
terrible cases. Not many years ago very few felt 
any enthusiasm for the surgery of the central 
nervous system, and our early efforts were received 
by the majority with, at best, friendly scepticism. 

i6i M 
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Even now the advance made in this depart- 
ment of surgery has received less recognition 
than it deserves, and one reason that influenced 
me in choosing this subject was that it would 
enable me to review my personal experience and 
perhaps to arouse in others an interest as yet latent. 

In a monograph on the subject published 
last year the results of 400 operations for brain 
tumour are discussed. In a large proportion 
notable improvement or cure resulted, and in 
some instances even recurrent growth was 
successfully dealt with. Still more recently an 
American surgeon has analysed the results of 1 16 
operations for tumour of the cerebellum alone. 

Some twelve yearj ago, in conjunction with 
my friend and colleague Dr. Beevor, I brought 
before this Society a successful case of operation 
for brain tumour. We expressed the conviction 
that in a few cases of brain tumour the growth 
could be extirpated and the patient dejfiinitively 
cured, in others partial removal would give 
material relief and prolong life, and in yet 
others, though the tumour itself had to be left 
untouched, the relief of intra-cranial pressure by 
opening the dura would so modify the symptoms 
as to restore the patient to comparative comfort. 

I shall not discuss the letiology or the morbid 
anatomy of brain tumours. I have elsewhere 
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expressed my opinion as to the etiology of 
tumours in general, and that of brain tumours 
does not differ therefrom. Certain histological 
varieties of tumour are peculiar to the brain, 
otherwise the morbid anatomy of brain tumours 
is that of tumours elsewhere. 

In this connection I use the word tumour 
in a wide sense as including cysts, and the 
products of the infective granulomata as well 
as neoplasms proper, inasmuch as clinically and 
surgically they are all "tumours." 

The following is a list of cerebral tumours 
the majority of which are of surgical im- 
portance : — 

Inlra-Cranial Tumours. 

I. Epiblastic tumours — 

A. Cerebroma.' 

B. Glioma, gUo-sarcoma, angio-glioma. 

C. Epithelioma. Developed from the epi- 

thelium of the ependyma, the choroid 
plexus, the pineal gland, or the pituitary 
body. 

D. Cholesteatoma vera. 
II. Mesoblastic tumours — 

A. Sarcoma ;^ of skull, of meninges, of brain 

' I^ocaliKd hypertrophy of the brain of ilcvi-lopmcntal origin not 
sharply defined from the rctt of the brain substance, but sometimes in 
more or leta defined nodules. This form of tumour is described and 
figured by Ziegler (i ith Edition, 1906) as neuro-glioma ganglionare. 

* Otteoma and lipoma occur in the brain : see references in paper by 
Parke* Weber and Paul Daser, Path. Stc. Trans. 1 907, Max Borst, vol. i. 
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substance (probably arising from the 
walls of the Intracerebral vessels), of 
the pineal gland, of the pituitary body. 

B. Enidothelionia ; meningeal. (The fibro- 

plastic tumour of Lebert.) 

C. Fibroma. Fibro-sarcoma. 

D. Psammoma. Angio-lithic sarcoma. 

lU. Secondary tumours: metastases from carcinoma 
or sarcoma of other region's. 

IV. Cysli. — Simple cysts. Ha^morrhaglc cysts. 
Parasitic cysts. Intra- and extra-dural 
dermoids. 

V. Tiii/^nuhus iumours. 

VI. Guminala. 
VII. Vascular tumours, — Aneurism. 



( 




Fia. fii. — Glioma ot frontal lobe. (R. C. S. Mutcutn, ;78i, A.) 

A tcctinn chraugh llu right hrmiiph»e, ihawi-ng ■ large rniiailfd gliama, ; 
inthn in ilinmrter. which occupiel the while of the iti^MA tnbc. Amrriorly wi'l 
ibovc, the turriHiur [Kojccti vyan the free tiirfjce; hclnw. it ii bnundFiil by a (bin 
birdJ o( brain lubttdjtir, III mii^m i> well <lcflniMl i in lectipii ii homDgtncoui 
And in purtt Ho^ciatrnt. Fr?m j cnitn., agcJ 1^^ ^hn haiJ bcrti for n iong time under 
tTcatmrnt with JoubSt: oplic nruriliB, occasmnal cunvullic^ni, ,itiil p^ifcii* on ojie fi4e. 
An Mirnipt IV3I (itad*, but failed, to get il the tumctiil to enuclule it. (Pt««n|44 
h^Dr. GonHhart, 1KS5.) 

p. 1C7. mention* bony tumours having been found in ihc cerebral hemi- 
iphrrc, thi' ba^at g-anglia, the cerebellum, anil ihtf mtrningH. TheM.' bony 
tum-oura have no cdnni/n ion with the bones of iht tktill (diiconiinuicr 
lichen oiicomc) and arc comparable tu similar lumaurs someiimcs 'fbuntl 
in the lung antl in muscle. 
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Fit. 6;. — Chnlntaltiina vrra nt tcrrbrl liim. {R, C. S. Miin-iim, jr-i^ B. 
PrcirnrFil by Miu Knnvlrt.) 

A ««hdliim. brmrrn iht l»itnt hemiiphirc* of which th»rv pr.ijrcii a lafge 
(IwinUMffnu, which hn ^own from llir liciutinn nf (he fiiiirth vtrntrklr. The 
lumnnr h>i ^H ctllriiiF itLinirCFr nf .itioiil iw« Enclin. i> nf irrriuUrly •phcmiil]! 
form, in pLtCT m>nimill>>Iciil, inil friMcmi tlirou^huul (he pcirly Imltr: chnradcrrili-c 
nf itin cUm of new jniwlb, 

Tbr fuiIiFnl. a Wr!l-,lffWrlopP-l WORlifl nf l*, tiimplainril ol p4:in» in tllL- t-ick nf 

thr hexil "like kniva " { > fcding iif Wf ighl on [he 1<>[> nf thr hrnrl - nf a (rralation 
of " piiu iinil nrrrlln " in ihe hinrli inil feel ; mil nf tnabilily tri ualb. &he had 
Mljnycil |Dorl htirlch ualil tan yean ago, wticn ahr wni nnlicril Ii> tliCdct in 
wiIkJDf i llir iliflituliy in locoRiolInn inaciMil stuihly, ^iihI i.if lite ihc h.nl been 
(fiKuntl]' f^U'ng. The pitii in ifar hrad aniJ the "ihcr lubjcttivr icnmiiiini wers 
4't only ihree weeki' 'LurJtion. No hfitory of i^philii, oii(:i>, irfjify ■" ihe hn^l^ or 
jtrAhaliam cnulil b» ntxiinril, On mlniiuinn ihr wji j ur-U-i^'iirishfil WDn»n, nf 
■nnliufn hfi|ht and ialk>w complcat'-n ^ her mrnt.il XitP lui ilull, nnil ■hi' WM 
(low in iniweriiig quoliuni. Nil tliil an corrprtly. Sjimli w.ii ihick unrl incliatiocl, 
-mnnbline ihiil nf t |;C'ncral prilylic. Thr tnngiir wm proiitnlril in ihe rnirliitc 
line, *n<l W4I -litlindly crcmuloiii, The bri'nih wia iiffrntivr. Thi' gnil wtt a 
*rj(giTin|( niK with ihc Irei wjJt apnrl, ami ihc nrnii otemicil In prrifrvc ihc 
luUncr- Therr wq* 3 cnnilant ti^nilciicy to Till tn (he lelf , pin-l Kii|tiher»'a 
•ymplnm una vtII ttitrked. The miinciibr fwiufr in brith lowrr li-nibi Uai ^uOil ; 
no cenilcrnru '<n presiurR, no Figiility. niiiicul^r wjaling. or .inf itheiiii tauUl be 
4rir<1nl. Tlif kiici-jtrrki were pretcni nn both liifct. biil cogscrainl j iiikle 
<laoua wu nai uUiinoL tn (hr upper hmbi (he only ihii^g nuinl jihim u-it a ' 
«Ligbl imptriinicnt of iriiiifdiliir Knfe. Ai rcgar'ii thr htaJ, there wai ilighl Itiil 
itiilintt (enilemew W percunio(i anrf pr«»iitc oyer the ivhole nf ihe otdpilal region, 
lul it WM nwl^ mnrc oiark»4 i.n our ii>te [Jian on tjie mhei j [htic «a» nu ficiai 
«r »cul>t fjri\yt\t, ami no nyiUgmu*. Pliplla ei]ual. mmleraldy ikiU>le<l, fcaclfng 
Tdility (o light ami ^ccnnirnoiialion. 

The blarlHet ai'teil narmallyi Ihr Uitrrla were iibatitiilely ccireilipalril. Thv 
piiicDi lay qnieiLy in bcii ami ikpt wdl ax night ; >hr cnmplainrrt of moilerairly 
arvrre octipilal heailachc ; tlicrt wat no vomitinj: i ihi appelilr wna ggn^l, ami the 
Icmpeiadire varir'^ betweea 97^,4 srn\ 99^1- Pi'li^ unTmnt, On September 14* 
Ave Hiyi Mvr aidmitiion. ihf Unfile mtlrit, attrnifling in ^e1 out of be<l : at 
■alcruala the woulil ll( quli^rly cxitleil »p i>n thr IrlT ibii«. ToHirili t-venlng the 
pulw bccaniF very lapi'l. inpiiAliun liiilcil cjlhet lUiliJcnly, and ihe <liitl. icmaininit 
cnnacinua almn)! to the lail. 
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Fig. 69. — Simple cyti of right ccrcbclkr hcmiipbcrc, 
(St. T^oTTinB** Hmp-iral MiiBriim, P^ith. 5<frjcBi Fart ijii 1012..) 



J- T.. Jgcil II. .irllnltl.-cl liilili-r Dr. Stonip. October 1 }, I K/K. From tlir age or 
(WcliFi; yvari hi- had bicn IrtnuenUy atlJckecl wilh wverr hcnilaehp, not lotati««l fn 
any -pirticniii region. For thf Chrra or Ibiir pait i«;in hr ha<l ncvliccd lome lou ar 
pownr in ihr rit;ht Mppri in<l iDWi-r citririniitio. About four iiinnlh> bcforr ailmiojnn 
thr patitnl wii utruck nn llir tnck ntllir hc.icl by I wo htnV)' thuttcni. anti linip then 
he ha* not U't-o frr from hcailathr j abrin[ 41 week or two Inter voniititig; bcctmc a 
prdty frrgucnt occurrence, anil iliJ nn( itcDii. to have any rcbtion 10 takirig fo^l ^ 
his light bc'umt >lim. inil ihnrtly befurc cnti'tini^ thi! hospital ht hn\ lOnic hirtii of 
convuliixe utlat^k. M:irkc<l optic ticiiritii wni. Fnuri'l by Mr. Nptllcihiji. Oil 
Novtmbsr 4 Tic li^nl ;i fit o-f fjintini;. witii »i:vcfir hcjilachc ariil rigor, vomiting aa<t 
rdchini;. On Nnccmhtr 5 the rcpon ttaicg that he hail hail manj •evert rigpri, 
iinitctniiipanicil w!lJi rite in tempcraturi*. He wat luililtnly atltckcJ with ttntflrou* 
trcachin^, bcc.imr coni^itDK, anil 'Jic<l in icn niiautn. 

Auiopiy. — Ei»|* fm the cy«t of the ccrtbrlLum (huivn, thi rert of ihc brain 
flppeorfii normal, anrf there w.ii no important iliwaw of any of the Mhi^f Cfgani. 
MicTOicnpic Finnlination ahoweiL nn cyK U'nll iprl flunk the ccinilenutl tiaiut of the 
cerebellum. There wa-i no eviiienci: anywhere at hzniatoiilin cryitala or (ranulM. 
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Fio. 71. — Anciiriim oflWt inlni-triitiial porlioji m[ th-r irfi inicrnnl ar-Mial mlcrj. 
(R, C, S. MiJ^CMIlt, J795 ^- PmcnlKl by C. t', Bra.llca.) 

The anirrior portion of ihc Wt hemiijhtreof a brain. In connirction irith the 

left inltrnal tar-nU .inery, imnifilij.lcly on iti cniry within tilt cmtiinl ravity, llirtt 
\ai farmcil ■ tiiiticwhat bili'br-l Jimruriiin abciiit an inEh jriI 9 half in ihitf 
tliiitulcr ; Ihc >3C H moilly filial uilti lirm laminateil cloL. Inii through tJic ccnifr 
nf thin it n narrow deft w.hi<h hcM rttrnt coagulufn imrl fliii.l hli-mil, A p\ttt of 
ghu lija been p;i.iai.'il from thi' illviilril cnii of the inln-nal cirotiil jrcrry (which it 
»-iit .ictow clcMC to iIk hic) inlo iht iinturlBm, bciwrcn thr wail anil ihe clM. 
Anoihrr roil of gl.ias Itiii Iwcn pnt-tcl friim the lame "li-viilril tnil of thr arccry, 
bchinil ihr lai;, ajniig tliL- imtstinr tcrcbral, ami pul by ihc anterior communidtingi 
which vr5*cta \\v pn thr inprfinr ^Aprct nf ihf ancinrit-ni- 'J'hc aneuriAm lit im- 
bi'ilileil chii:l]y in thr imilrr pun nf The left frontiil tnbr, bill il aim ramt>rct9.ril tht 
ftpnlal Inbp n( thf right liilc ; poiLcrimly it rWiriul* ovet ihe iiiilunilihiil.n' >j»« j the 
roots of thr nlfatlory jiiiit uplic ncrvc» were srtioiiily ilamagnl, Blwul wai fpiunrf 
ritravaiaccil into the pia-aiachnuM, btlMrirn the fiontal Inbra ailil Itic uci ihr 
iQUicc of thii blnixli which ha> tern rrmovi^W, v\'3i appaicnily lh>r left interior 
rertbfal Jrtnv- The uther cerebral artcrin apprarcH hdlthy. The klclnc)* were 
icilurtili in titi iTvi |;ranuUi, 

Frnm .1 fimak, ificil 48. who ilicil Aufuat i ;, 1993, She wat the lubjecl of 
aurjl lijLliicinationi. optic:iL ilcluiiont. ,vnil ilrluiirin* (if elrrlrinil nnnnyance. anj) hail 
been viulrnt towiirilt her rclalivci. She uai nvlniicholic. 

nn February 19, lii'97, lEle )• »i>l to havr complainnl nf "a hining naiie in ber 
hvail, ivtiith >hc (hinki -liie id electricity" j »he tcmplairi'if nf a voice «inlinH*llj' 
unnoying her. Oiilwnnl .liwcrgcncir of tllr right eyrbnll wni pruirnt, atl'l tbcTf WW 
i very ilight tfn-lcncy te. parraii of the right liUf nf ihf- tacit. 

On April z. 1S9S, iher wai in n •Irpretirii mrnt.tl ilntt. She c<tni|s1ilne-l ihdt 
•' nhen ihr inerto nmlci thf beikioihrs *lir ices ihc bripiiie flash from het eyci } 
nyj ihe i» iKinif bronicil, .inii that elcrtritily i> .ipplicil to hi-r." The conrlitioii af 
the eye wu much the tame, but the fnciul pareaii tiail ilightly xlvanccil. Fnr iwn 
yean or m«re there uair Uttlc chingr |n her (•'ll-lltLi'n. The lural halludriationi 
and optical «Jelu«jiint penlttc-H \ iht hmrA men iinilcr thr floor, who applied 
elcrtriiity ta her ; ilhe «iw "ipiril) Hying about," which pw hrt great ^innoyaneE, 
am) whifh otcationilly maile her esritnl. She wnulit ■mdlenly «l4mp «ii thf flnnr 
inil throw things :it the •pcclre, but g,enmlly fhr wat inclirnrrl to be nielanchnlit. 
Her hesrini rcniainril goo<l, anil nhcre wni never any imlicalinn of itrfect of tight ; 
■he iliiil neeillewnrk alnioit up (d the lail. During the lail yor of life the ri^ht 
eyeball brei^iiiie more niarkeJIy tiirrsf^il nuiwurila, Thrrr u-af never Any form of lit 
ot Misurs. Speech wai iifiaffected, inJ ihis wai .ilwayi fairly coheient. There 
■wai nccaiional vninitinj, unaiinciiieil -with fon.l. duTinj the lati few nnoniht. She 
never cnmpUincii uf pain in the hesil. sn'J there wat never any Rlljelt of gidriinew. 
She giailiLjiilly l<iit lleih. mil although looking ili. never ipoke of feeling 10, 

On Aucuil 9, li)Oi, the h-iil a luililcn apoplectic idiurc, and renuiocil in ■ 
cumatoic tutc for four ilayi, and then died. 
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Operations. 

I propose to bring before you examples ot 
the various operations that may with advantage 
be performed and thereby to attempt an answer 
to the question, " What do patients suffering 
from tumour of the brain gain from surgery ? " 

1. In the first place a well - defined and 
accessible tumour such as fibroma or endo- 
thelioma of the meninges can, and should, be 
completely removed. No time need be spent 
in arguing the value of such an operation. 

2. Local solitary manifestations of tubercle 
and sometimes of syphilis should be removed. 
Ati excellent example of removal of a syphilitic 
tumour is published by Bardesco. The patient 
was a man thirty-six years of age and had hemi- 
plegia, from which he completely recovered. A 
successful case of removal of a gumma of the 
left cerebellar hemisphere by Horsley is pub- 
lished in Brail?, vol. cviii. 

3. Infiltrating growths, such as glioma and 
sarcoma of the brain, can but seldom be com- 
pletely removed, chiefly because in the living 
brain there is often no visible and obvious line 
of demarcation between the brain and the 
tumour tissue. The gain after partial removal 
is that the tumour grows more slowly. The 
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partial removal of a malignant tumour of another 
part of the bodyj say the mamma, is followed by 
continued or even more rapid growth, but the 
partial removal of a malignant tumour of the 
brain appears in some instances to have a 
contrary effect, This probably results from the 
profoundly altered physical conditions being less 
favourable to the local absorption of toxin and 
to the growth of the essential elements of the 
tumour. An operation which would deprive the 
patient of the power of speech is not justifiable. 

4. Cysts, simple, hydatid, or malignant, should 
be dealt with by drainage or by ablation, according 
to circumstances. Herrera Vegas of Buenos Ayres 
has operated successfully for hydatid cysts, and 
MacHill of Melbourne has collected thirteen cases 
of operation for hydatid of brain performed in the 
Australian colonies, in six of which complete cure 
resulted. The same author refers to five cases in 
which operation had been decided upon but the 
patient died before the date that had been fixed 
for it. In hydatid of the brain, as in abscess, 
sudden aggravation of symptoms is liable to 
occur, and no delay is permissible when once the 
diagnosis has been made. 

Many cases of operation for hydatid of the 
brain have died from early hyperpyrexia. Bird 
of Melbourne states that this is due to hamor- 
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rhage into (he cavity left by the operation, and 
to prevent this result he has successfully practised 
filling the cavity left by the operation with gauze 
and allowing this to remain in place for six days. 

I have never operated tor hydatid of the brain, 
but I have successfully done so for hydatids of 
the spinal canal causing paraplegia. 

5. When the tumour cannot be localised, or 
is 100 deeply placed for removal, the skull and 
dura should be opened so as to relieve the intra- 
cranial tension. No patient should be allowed 
to become blind from optic neuritis. 

A woman, aged forty-one years, was admitted to the 
Nationil Hospital, under Dr. Buzzard, with symptoms 
pointing to tumour pressing on the internal capsule : 
hemianaesthcsia, hemiplegia, severe headache, and failing 
sight from optic neuritis. She became comatose after 
a paroxysm of pain. I opened the skull and dura. 
Consciousness returned, and the headache, optic neuritis, 
and vomiting were completely relieved. There was 
even, a month later, some return of power and sensation 
in the paralysed limbs. 

Again, a man of forty was admitted to the National 
Hospital, under Dr. Buzzard, with agonising headache, 
vomiting, and intense optic neuritis. For certain 
reasons the tumour was located in the left cerebellar 
hemisphere. 1 removed the bone and dura over this 
region, but found no tumour. The man recovered and 
returned to work. He died eighteen months later, 
when a large tumour was found In the right frontal 
region. 
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Tlir p.nlirnl (Fig*. 71, ?*, 7() harl mflrml from hejiiachc fbr two yrJn. On 

ailnii»i<in In hnipital [hr hcuiljchc wai virrv ifvrtc, vrich mcnU) dulncu. intciuc 

itdutli' optit^ neurilii, projectile vomiting, [ciKlcrnnt over Icit occipital region, anil 

peni^ w^'iltncia of ri^ht fjcr ■in'd arm. ThcTO wai dLati coniplrtr rigjit homonviraiiui 

hemiBnopis. Th* uptration wai not -tone by the irlfrnuifuUr method, hence ih* 

trgi- tlgc nf the htmia. " An inlcrmiLiculjr njwntion woulii piohahly haut Irft the 

■ticnt wiihaiit hit ilitjbling niicrcognoiit, 3n>l lo apbk' of ivorkin^^ onil ni the 

■mc time able |j> imuie hinurtf with Trailing, n reanufcc from which he wu 

imly tut off." It ii Jinl clcnr why .in allcnipt »ai iiot ni.iJc to rf move thii 

iccipilal luoioiif. CuihJnf^ givts jn icJniimbk tomplc of an Inlcrirm'cutnr iSecom- 

rettlVr f^pcrslinn In a cue cif i^rcoma of tlir optic thalamus. It wu fT&ff\ the 

•ir« to foDlrol thcM foriiit Ja hie hcT-niie that iic kit dm ihi* plin of milling the boor 

ilrfeit iinitrr the trmporsl muiclp. He hai rarrinl out ihir umr pbn with luctMi 

in ihc <ere*cllir tf^icin by ninking i "croutow" inciiior ; the tranivcric cut i» 

hish »bnvc thi: Jtuthmtnt of the miiKln of the neck, which ate mlnciincotly 

niturtil in layeri. Ciithmg, in this paper, rclalri cam in which Nnturc 

jt^tTn;^ nut the dccumpfrsf'ivt- nper^ti^n In '^arl^ life by KpAratlon tif thi< cranial 

UfvCv •*1heTe it 4 cqrLnitc reluctance ci-n the jmrt «!f many ihiffcons Bo leave bonr 

Electa in the skull Rniphiiii muit be bitl an the Fici thiT in aaa ot hnin 

tomDui the Jrfcct it iImimUc. Owing In the inebwlcity of the iliin Chr rcmoiHsl ot 

bone alone dou not iniu-ei ai i pillii^tive meajiiire. The hnnin shuuli' br citabtij^hcd 

nver u ' lilcDt ' an jrcj 'if the corto at potiiblc." There in no daubl in my tnind 

ibil (be dura must be reritclcd or temored in liecomprcaiivi; opcrnliom. Th" 

terTv.>val .■( even a laigc arr.i nf buiir altrti "rry liltle tht vilurac of the ioirtiliira.1 

tp*cr. In an eiperimcnt pcrformeii with Prof. Sheiringtiin many yean ago, it wu 

(■mail (ia the cue nf a recently-killed larg* -tag) lh.it nnlj 0.54 «m. of fluiii entered 

llwilutal ta.vity in conirquence of (he retnoni ofhalf ihr vault of the ikull. 



Fie. 77. — fisponire nf cerebeltiini {K. hcmiiphrie) by the iiiuii mpthnd. 
(From a dr.iH'ing nf an opcialinn by the iiuthor,) 

The opcjiing i> inaite behin-l thr VL-rlical aHil below the hoTiiiinl;il parb at the 
■ipmniH iijiiit, 

ConlMM. with Hlirv()> Cu<hmg'i " inlermuiculaf method." 

N 
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SymptQms and DiagnGsi:. 

The problem presented to the surgeon when 
asked to see a case of suspected cerebral tumour 
is three-fold. 

1. Is there an intra-cranial tumour ? 

2. If so, where is it ? 

3. What is its nature ? 
To the first question an answer can often with 

confidence be given, to the second much less 
frequently, and to the third rarely. In other 
words, we may usually be sure that a tumour is 
present, but its exact localisation often presents 
a perplexing, and possibly at the present time 
insolvable problem. The diagnosis depends 
mainly upon a correct interpretation of the 
symptoms presented ; radiography^ lumbar 
puncture, and percussion and auscultation of the 
cranium in some cases afford material assistance. 

A complete exposition of the symptoms of 
cerebral tumour would entail a discussion of all 
that is known of cerebral function and its dis- 
turbance by disease. Only the general outline 
of the interpretation of symptoms can be given 
on this occasion. 

In the first place we find that intra-cranial 
tumours give rise to a group of general cerebral 
symptoms, which are quite independent of the 
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scat or nature of the growth or of any particular 
lesion of the brain ; these symptoms are produced 
by- 

{a) Alteration of the intra-cranial tension. 

[6) CEdema, inflammation, or irritation. 

(c) Toxin absorption. 

Headache, vomiting, and optic neuritis are 
the three main symptoms of this group ; "fits," 
slow cerebration, vertigo, alterations of pulse and 
respiration are symptoms frequently associated 
with them. These symptoms may occur singly 
or in various combinations and in varying degrees 
of intensity, and may be regarded as the clinical 
expression of the influence exerted upon the 
brain as a whole by the intra-cranial growth. 

In the second place, symptoms are produced 
which depend upon irritation or suppression of 
function of nervous centres, or interruption of 
commissural fibres connecting various centres with 
each other or with organs of sensation or motion. 

These symptoms may be classified in ten 
groups : — 

I. Mental phenomena. 2. Motor phenomena. 
3. Oculo-motor phenomena. 4. Disturbances of 
associated movements. 5. Disturbances of equi- 
librium. 6. Speech affections. 7. Abnormal 
sensory phenomena. 8. Alteration of reflexes. 
9. Special sense affections. 10. Modifications of 
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the general functions : circulation, respiration, 
secretion. 

Guthrie, in 1841, in the opening paragraph 
of his well-known lectures, said, "It may even 
be said that there is no one symptom which 
is presumed to demonstrate a particular lesion 
of the brain, which has not been shown to have 
taken place in another of a different kind. 
Examination after death has often proved the 
existence of a most serious injury which had 
not been suspected ; and death has not in- 
frequently ensued immediately, or shortly, after 
the most marked and alarming symptoms without 
any adequate cause for the event being discovered 
on dissection. Such are the deficiencies in our 
knowledge of the complicated functions of the 
brain, that although we can occasionally point 
out where the derangement of structure will 
be found, which has given rise to a particular 
symptom during life, the very next case may 
possibly show an apparently sound structure 
with the same derangement of function." 

What Guthrie said of injury is, despite the 
advance made since his time, still true of cerebral 
tumour. The most eminent neurologists will 
occasionally differ as to the localisation of a 
brain tumour. In the fable men differed as to 
the colour of the chameleon, and all proved to be 
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rht ; but in the localisation of a brain tumour, 
if observers differ, only one can be right and all 
may be wrong, and further, as I shall point out 
later on, there may be no brain tumour revealed 
either at operation or autopsy. 

Are there, then, any syn^ptoms which de- 
finitely indicate the position or even the existence 
of a tumour ? No one symptom alone will give 
us this information, but the association of certain 
symptoms do aiford us, if not the certainty, at 
least a strong probability of the existence of this 
particular lesion. Neither headache^ vomiting, 
optic neuritis, fits, vertigo, nor hemianopsia alone 
warrant the diagnosis of cerebral tumour ; 
but two or more of these symptoms in com- 
bination do constitute evidence of the existence 
of a brain tumour. 

For example : — 

1 . Optic neuritis and headache : in the absence 
of ansmia and albuminuria. 2. Fits followed 
by paralysis or fits commencing with an aura and 
involving successively the various segments of 
one or both limbs in a regular order correspond- 
ing to the topography of the motor cortex. 3. 
Optic neuritis and unsteady gait. 4. Hemianopsia 
and optic neuritis. It is impossible to exaggerate 
the importance of the presence of optic neuritis. 
The absence of this sign may make diagnosis 
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impossible, while its presence may clench the 
diagnosis. The time and manner of evolution of 
symptoms are of equally great diagnostic import- 
ance, as also the absence of certain symptomis. 

The clinical evolution of cerebral tumour 
varies greatly : there may be complete latency 
of all symptoms, and the tumour remain un- 
suspected until the autopsy, the patient either 
dying suddenly apparently from the tumour, or 
from some other affection during the course of 
which no symptoms suggestive of brain tumour 
are observed. In one such case the patient, 
himself a distinguished physician, died ten days 
after the operation of lateral lithotomy, no com- 
plication having occurred. At the post-mortem 
an encysted tumour as large as an egg was found 
in the right parietal region, containing a blackish 
pulpy material and masses of cholesterin ' [B.M.'J. 
1875, ii. 453)- In other cases one of the 
symptoms pointing to cerebral tumour, such aS 
headache or vertigo, may be present, but a 
considerable tim.e, even years, may elapse before 
other symptoms occur which warrant a definite 
diagnosis of cerebral tumour. In a case which 
occurred many years ago, under the care of 
Beevor and Horsley, the patient had occasional 

I Oppenhcim {Diitgnaitii uu.l Iherafit .Ur Gtah^.uMlttt Att 'i*mi'altit 
t^cr-vensyiiemi, i^O'Ti p. 4i) relates a succhsIuI I'iise ol removal oi.2. 
ctiolmeaioma vera from the curebcDar region. 
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fits with uncorisciousncss, beginning in the 
corner of the mouth six years before other 
symptoms arose which justified operation, and 
then the tumour was found so situated that it 
could not be removed without producing aphasia. 

A man, aged twenty -three years, died in St. 
Thomas's Hospital, under the late Dr. Hadden, after 



Fin. :■». — A iiDr iif luiikiiiir iil thr kmn with • lung hiilurj' 4nil with 
few •yniptumi. (Hail'lciii) 

A, B. iiiLrljiCr mil lanc'iculir nndd iliipldceir xn'l flallrncri otil, with tire inicrnnl 
(jpiuir tiriiiicrn ihrm. 

Xh'' tiuitniir ha-l ilnlrnycih ihr whelp tit the right fronlal lobe, ami h«il pcrrnxlf'l 
the «ku[l hy prrtmr' jlTiiphj. Th* iliira wm Jirmly a'lh'rr;ii| t" 11 fur tj^ inchra. 
Tttr lumovir VM pinhably "t inr'ninKfJiI iifj|ri'i i il wai nnrnKuril iif ipimilU' Cflli. 

having been comatose for fifteen hours. At the autopsy 
a large tunioup was found that involved the whole 
frontal lobe and part of the brain behirid, and had 
caused pressure atrophy of the trontal bone in more 
than one place. Twelve years previously he had re- 
ceived a severe blow over the right eye at football. 
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He had been in the hospital six years before his death, 
when he had fits, and again three years before his death 
with mental aberration, from which he recovered in ten 
days. He was a well-educated man, good at arithmetic 
and geometry, and an excellent draughtsman. The 
gravity of the case was not suspected till the onset of 
the final coma, 



In February 1904 I saw, with Dr. Fcrrier. a man, 
a,ged fifty-four years, who had complete right hemi- 
anopsia, double optic neuritis, occasional incontinence 
of urine^ slight paresis, both of motion and sensation, 
of limbs on left side, and occasional occipital headache. 
In spite of his hemianopsia he had been a good shot the 
previous winter. Both testicles had been removed for 
tubercular disease, the right twenty, and the left fifteen 
years previously. There was no family history of 
tubercle. No history of syphilis. Five years previously 
he had " Catherine wheel " visual hallucinations referred 
to the left side. He had never had a " fit," nor vertigo, 
nor had he vomited. The hemianopsia had been dis- 
covered by Dr. Ferrier some, months, and the optic 
neuritis some six weeks before I saw him. For some 
time he had noticed diminution in his power of walking. 
On 3rd March 1904 bone was removed over the right 
occipital lobe, and a few days later a dural flap thrown 
down. A very vascular tumour was found occupying 
the cuneus, and the outer aspect of the first and second 
occipital convolutions. The tumour, together with a 
fail -like prolongation which reached the descending 
cornu of the lateral ventricle, was enucleated from the 
centrum ovale without serious ha-'morrhage. A recur- 
rence subsequently took place and was removed, but 
the patient died two days after the operation. 
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The general symptoms of cerebral tumour, 
the syndrome, may be first manifested, localising 
symptoms occurring later or not at all, and the 
converse may be the case. Localising symptoms 
occurring late have less definite localising value 
than the same symptoms occurring early. 

We have no evidence that a brain tumour 
once developed ever spontaneously disappears, 
except gumma and perhaps tubercle. 

In some instances though the symptoms, so 
far as our present experience goes, seem to indi- 
cate pretty clearly the presence of intra-cranial 
tumour* the course of events shows that this 
diagnosis is in error, and yet a critical review of 
the history and symptoms does not show why 
the diagnosis went astray. In this category may 
be included cases where the symptoms subside, 
and the patient remains well for years ; fatal 
cases in which no tumour of brain is found ; and 
cases that recover after an operation at whicli no 
tumour is found. 

No error is fully confuted until we not only 
know that it is an error but how it became one, 
and until we are in a position tully to explain 
such cases, simiilar errors must continue to occur. 
Some may no doubt be explained by the spon- 
taneous recovery from localised tubercle, or even 
syphilis, -but all cannot in this way be accounted 
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for. In some of the cases in which operation is 
done there is distinct evidence of increased intra- 
cranial pressure, but none as to its cause. It 
seems that the symptoms we take as indicative 
of tumour are the clinical expression of a slowly 
increasing morbid process in the brain of which 
tumour is not the only possible cause. Nonne 
has drawn attention to these cases. Some in- 
stances given by him recovered after a course 
of anti-syphilitic treatment. It is true their 
recovery was delayed, but this does not exclude 
syphilis. It is doubtful whether such cases can 
fairly be claimed as examples ot syndrome 
symptoms without tumour. 

Sanger has pointed out that in some of these 
cases there are microscopic metastases in the 
brain from malignant growths elsewhere. Nonne 
makes some apt remarks on the difficulty or 
indeed impossibility of diagnosing some cases of 
chronic hydrocephalus from tumour of the pos- 
terior fossa. 

I relate several cases with syndrome symptoms 
in which no tumour was found, and, by way of 
contrast. Dr. Hadden's case of tumour with no 
observed symptoms may be referred to (page 1 83) . 

The two following cases are taken from 
Nonne's paper : — 

I. A man, aged twenty-six years, had without 
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evident cause, particularly without any reason to sus- 
pect syphilis, hemiparesis on the left side. This was 
accompajiied by headache, occasional vomiting, and 
abnormal sensations on the left side of the body. A 
year and a half later he was admitted to hospital ; 
besides the hemiparesis he then had exaggeration of 
deep, and diminution of superficial, reflexes, variable 
diminution in frequency of pulse, and slight optic 
neuritis on both sides. No impairment of sensation. 
The skull was not tender on percussion ; the pupil 
reactions and speech were normal. Except for a slight 
central facial paresis on left side there was no affection 
of the cranial nerves. Consciousness and menial con- 
dition not altered. No improvement followed mercurial 
inunction. He went out after four weeks without 
noticeable change Jn his symptoms. He was re- 
admitted six months later ; the hemiparesis had become 
more intense, and the abnormal sensations on the left 
side had become more troublesome. He also at that 
time complained of double vision, and the left external 
rectus was paralysed. There were no convulsive move- 
ments and no fever. Urine and internal organs normal. 
No nose nor ear aflTection. Anti-syphilitic treatment 
renewed. Patient discharged in six weeks ; no im- 
provement. Five months later the patient presented 
himself well. No treatment had been adopted in the 
meantime. .The "cerebral" condition of the reflexes 
was no longer present, and the fundus oculi was normaJ. 
2. A man, aged thirty years, was taken ill without 
evident cause with headache, vomiting, and partial loss 
of consciousness ; the symptoms gradually increased in 
severity, and there were abnormal sensations in the left 
arm and kg. On admission to hospital there was 
marked left hemiparesis and hemiana^sthesia (for all 
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kinds of sensation). The hemiparesis was of cerebral 
type. Optic papilla; normal, Intra-dural pressure some- 
what increased (250 mm. water). Torpor and Head- 
ache at first only got worse under iodide and mercury, 
and the left external rectus became paraiy^ed. After 
fourteen days improvement began, and in a month 
recovery was complete. Patient when last seen had 
continued regularly at work for eleven months, the only 
abnormality to be detected was that the left knee-jerk 
was more marked than the right, though not showing 
a pathological degree of increase. 

Nonne also refers to a case in which there 
were marked symptoms of organic disease of the 
left motor cortex. An operation was performed, 
but the patient died as a result of Injury to the 
superior longitudinal sinus. No tumour was 
evident to the naked eye, but microscopical 
examination demonstrated an infiltrating glioma 
unusually poor in cells. 

I saw, in 1898, with Dr. Hawkins^ Mr. A., aged 
thirty-two years. When seen he had. paralysis of the 
left third, fourth, and sixth nerves, and anaesthesia of 
the second division of the fifth nerve, and slight pro- 
minence of the eye-ball on the left side. On the right 
side there was some weakness of the third nerve. 
There was no affection of any limb. Intense papillitis 
was present on both sides. Sixteen years previously 
he had had a severe fall over the handles of a bicycle. 
His illness commenced in 1897 with a fit; this 
occurred while he was walking in the street, but 
he quickly recovered consciousness and got up and 
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walked home. Two months later he began to suffer 
from giddiness. Six months after the first "fit" he 
had severe pain in the head, vomiting, and the sub- 
jective sensation of a disagreeable taste. He felt better 
after food. Not long afterwards he began to complaiti 
of diplopia. Optic neuritis was first observed eight 
months after the first fit. The anjesthesia of the 
second division of the left fifth nerve had been preceded 
by severe neuralgia. He improved considerably under 
potassium iodide. Later on, his sight steadily deterior- 
ated, headache and vomiting were renewed, fits and 
neuralgia of second division of fifth recurred and pro- 
trusion of the left eyeball was added to the symptoms. 
The first stage of operation was carried out on August 
zBth, 1898, and the dura opened on September 2nd. 
The fi-onto-sphenoidal region on the right side was 
examined. The brain bulged under great pressure, but 
no tumour was found. A few days after the operation 
the patient died. No tumour was found at the autopsy. 
Microscopical preparations were made by Dr. Purves 
Stewjrt from various portions of the brain, but no 
histological changes were detected. 



Dr. James Taylor recently published a remarkable 
case; — The patient was in the hospital fifteen years ago; 
the history ot the case is extremely interesting, as is 
also the sequel. He came first of all on account of 
severe headache and vomiting. He also had intense 
optic neuritis and right-sided weakness, affecting both 
the arm and the leg. In addition there was very great 
difficulty with speech. He became rapidly worse, the 
impairment of power in the limbs became much greater, 
and the weakness spread so as to affect the opposite 
side. In course of time he became completely para- 
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lysed in all four limbs. At this time he was also 
unconscious, taking no notice of anything which was 
said to him, and only swallowing, and that automatically, 
when anything was put on the back of his tongue. The 
surgeon's opinion was that it was not the kind of case 
in which operation could be reasonably expected to do 
good. The patient remained unconscious for about 
two months, completely blind and deaf. Then he 
began gradually to recover, and in some months he 
attained his present condition. The only disability with 
which he is left — a most unfortunate one — is a very 
grave defect in vision on account of the intensity of the 
optic neuritis, which had proceeded to atrophy. During 
fifteen years he has remained quite well except for that one 
defect. He is a man of considerable intellectual ability. 
The case illustrates the fact that, however hopeless 
the condition of a patient may appear to be, it is pos- 
sible for him to recover from a very severe degree of 
paralysis without impairment of mental functions. And 
it is also an instance of the permanent and grave 
impairment of vision which Is the great danger in 
cases that recover. The question of the nature of 
such a tumour is one of very great interest, and in this 
case I think there was some reason for supposing that 
the tumour was probably tuberculous in character. 

The following three cases are examples from 

my own experience of recovery after operation 

at which no tumour was found : — 

I, A man, aged forty-three, under the care of Sir 
W. Gowers in the National Hospital. (Notes by Dr. 
Singer.) Father and two brothers died of phthisis. 
No previous illness except influenza in 1894 or 1895. 
No venereal disease. Began in May 1900 with head- 
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ache^ which recurred daily, mostly in the evening, and 
was associated with nausea and on one occasion vomit- 
ing. Headache rather more severe on right side of 
forehead and vertex. Sight began to fail one month 
later, and he had diplopia. Soon after began to be 
deaf in right ear, and in August 1900 also in left. At 
that time he had lost 16 lbs. in weight in less than one 
year. On ae/missioa, August 24th, 1900, he was very 
slow and heavy, paused for some time before answer- 
ing even a simple question, and spoke slowly, though 
without definite abnormality. No bulging or localised 
tenderness in the skull. Smell and taste normal. 
Vision, right, f'.^ ; left, •^\. No contraction of visual 
fields to rough test. Well - marked optic neuritis, 
swelling on both sides, 2 D. Watch heard on right side 
at 4 feet, on left at i foot. Diplopia in all directions, 
but no obvious strabismus or weakness of ocular muscles. 
Right pupil larger than left^ but both act well. No 
affection of motion or sensation. Sepiember "^th. — 
More drowsy, pain in head constant. O.D.'s much 
more swollen, being 6 D. on both sides. The left 
K.J. is now greater than the right, and the left plantar 
reflex is now of extensor type. No ankle clonus. 
September l 2(h. — A tender spot was found on the skull 
about the middle of the right half of the coronal suture, 

Operacion, Seplemher 1 2M.— Bone removed over right 
frontal region ; bone very dense and thick and bled 
trecly. Dura very dense and bulging. Second Stagr^ 
September loih. — Dura opened and about 1 ounce of fluid 
escaped. Bulging of brain. No tumour seen or felt. 

October 8/A. — Free from pain since last operation. 



Nete^ — The following abbreviations are sometimes used :^ 
O.D,='optic disc. K,J, = knci: jerk. 
A.J. = Achilles jerk. S.J. = supinator jerk. 
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Swelling of O.D.'s, right, 6 D. ; left, 6.5 D. ; one or 
two hEcmorrhages in left disc. I^ovemher f^ih. — Leaving 
hospital to-day. Mental condition improved, but still 
dull. No pain, but is giddy when walking. Optic 
neuritis as before. Still has well-marked plantar 
extensor response on the left side. 

After discharge was away in the country and steadily 
improved* lost his giddiness and could walk ten miles 
easily. No headache. December list. — Vision, right, 
]*2 ; l^f"^ 2*- Right disc, no swelling; left, i.j D. 
Visual fields normal. 

Patient remained quite well, getting gradually on to 
full work until Easter 1903, when he had some return 
of headache and giddiness, with mental obscuration and 
loss of appetite, lasting several weeks but finally passing 
off quite suddenly. A second similar attack came on 
about two weeks later, and he was admitted to St. 
Thomas's, He then presented a good deal ot mental 
slowness, and had some frontal headache, not nearly as 
severe as before his operation. There was no fresh 
optic nturitis, and his vision was practically perfect. 
He still had an increased kiiec-jcrk on the left side, 
with an extensor plantar reflex on that side, but no 
fresh signs. He left the hospital practically well, and 
when last heard of was quite well. 



2. Mrs. B., aged thirty-two (patient of Drs, Ferner 
and Purvcs Stewart). — Never robust ; subject to anicmia. 
Married eleven years, three children, aged 10, 6, and 
I year. No injury or accident. No ear trouble. No 
scarlet fever. In September 19O4, six or seven weeks 
after the birth of last child, began to have attacks of 
diffuse headache and violent nausea. Was lactating at 
the time, and continued to nurse child until it was three 
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months old. After, for two or three weeks, she had acute 
attacks every few days, The pain then subsided to an 
ordinary (retro-ocular) headache, such -as she had been 
subject to since the age of sixteen. . Headaches gradually 
became more frequent and more acute. At the end of 
April I Q05 headache became associated with retching and 
with mistiness of vision, and with numbness in legs and 
inability to walk with comfort. Also felt faint when stand- 
ing up suddenly or when walking up or down stairs. 

July i^r/i, 1905. — ^Complains of headache, chiefly 
occipital and pain down back of neck, worse in the early 
morning. Headache reaches its maximum in about 
ten minutes, and is associated with intense nausea (no 
vomiting) and with mistiness of vision coming on in 
"waves." Occasional slight diplopia, no giddiness. 
Legs feci clumsy and wooden, especially the left. 
Intelligence, speech, and articulation normal. Patient 
left-handed. Intense double optic neuritis. Visual 
fields normal. Vision, right, ^^ ; left, ^. Pupils^ 
2.5 mm. Left not quite circular externally. Ocular 
movements normal. Smell and taste acute on both 
sides. Hears watch at 6 inches in right ear, at 9 inches 
in left. Tuning-fork on vertex heard equallv in both 
ears. Face pallid. Tongue normal. Sensory func- 
tions normal. No motor paralysis of limbs. Rapid 
rotatory movements of pronation and supination per- 
formed somewhat faster on left side. Movements of 
lower limbs not energetic, but none impossible. No 
ataxy of lower limbs. Gait feeble and uncertain. No 
spasticity. Can stand on either leg alone, but slightly 
more steadily on the left leg. Reflexes normal. Difiiise 
tenderness all over back of head. Lumbar puncture 
withdrew fluid under excessive pressure, in which a 
moderate number of lymphocytes were found. Heart, 
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lungs, and abdomen normal. Urine 1010, no albumen. 
Mr. Gunii reported 1 D hypernictropia in both eyes, 2 
dioptres swelling in right disc, 3 diuptres swelling in left. 

yuly zisl — First Stage of Operation. — Flap turned 
down in left occipital region. Large area of bone 
j" X 2" removed. Dura tense and with little pulsation. 

July i^h— 'Second Stage of Ojteration.—Dum opened 
and left occipital fossa thoroughly explored. No tumour 
found. Scalp wound closed. Dura not stitched. 
Akgusi IJJ. — For the first two or three days after 
operation patient felt as if she were sinking downwards 
through the bed. This passed off. Pupils equal and 
normal. Visual fields normal. No squinting. No 
diplopia. No nystagmus. Cranial nerves normal. No 
anasthesia of face, trunk, or limbs. No motor weak- 
ness, or inco-ordination of upper or lower limbs as 
patient lies in bed. Reflexes normal and equal. 
Cerebro-spitial fluid still escaping from outer angle of 
wound. Wound otherwise healed. No headache. 
August loih. — All stitches removed several days ago. 
Temperature normal. No headache or vomiting. Discs 
examined to-day. Swellings rather less: about 1.5 D. 
in right eye, a little more in left. August ^of^.— 
Leaking of Cerebro-spinal fluid continued until yester- 
day, when it ceased. Discs seen to-day by Mr. Gunn, 
Edge of right disc now clear except on inner side. 
Edge of left disc still blurred. Swelling less than i D. 
in each eye. No pallor. No contraction of fields. 
Sfpsember 13///. — Discs pink, but no measurable 
swelling. Rapid rotatory movements of forearms are 
less quickly performed on left side than on right, also 
slight unsteadiness in pointing to small objects with left 
foot. K.J.'s brisk and equal. Plantars flexor. 

April ind^ igo6. — Has been at Littlehampton for 
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six months. Still feels unsteady in going up or down 
stairs. Likes to be near surrounding objctts, but does 
not reel. Some giddiness 011 stooping. No spontaneous 
giddiness. Goes downstairs always right foot first, 
comes up left foot first. Occasional neuralgic pain 



Fi<i. 81. — Mri. B., paiicni iif Dr. FcrriiT. rourlccn mrmihs after apiTutioo. 
The flap itllL bulgci coQucloably. 

behind eyes if tired. Once or twice had nausea, but no 
vomiting. No diplopia. N"o unsteadiness in hands on 
sewing or crocheting. Marked bulge in left suboccipital 
region. Pupils and external ocular movements normal. 
No diplopia, no nystagmus. Face, palate, tongue 
normal. Hearing acute both sides. No aniesthe&ia. 
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Discs good colour, no swelling- KJ/s and A.J/s brisk 
and equal. Plantars flexor. No diadocokinesis. Slight 
tremor of left lower limb 011 pointing to objects. 
Stands aione on one leg, better on right leg than on 
left. Gait still slightly unsteady. 

Juh yd, 1306. — No giddiness now, but still likes to 
be near surrounding objects. Still same method of 
going up and down stairs as before. No headache or 
vomiting. Left disc .t little les& clearly defined than 
right. Pupils and cranial nerves normal. No un- 
steadiness in pointing to nose with cither hand. SJ.'s, 
K.J.'s, A.J.'s normal and equal. 

Remarks. — In this case the symptoms seemed to 
point conclusively to the existence of gross disease in 
the occipital fossa, but were inconclusive as to the site 
of the disease. The greater relative prominence, 
tenderness, and diitness of the left cerebellar region, 
and the greater intensity of the optic neuritis in the 
left eyCt led me to operate on that side,' 

3. V . T, male, aged twenty-- — Sent to me by Dn 
Bernard of Londonderry in September 1903. Paternal 
grandfather died of malignant disease in abdomen. 
Paternal aunt died of phthisis. No nervous or mental 
disease in any relation. Patient complains of recurrent 
attacks of vomiting. The first attack fifteen months 
ago, in Jane 1902. He had headaches for a couple of 
weeks at that time and had sudden vomiting lasting two 
days. At that time he used to knock bis right shoulder 
against the wall of a white-washed corridor at home. 
During the next two months he had three or four more 

' "Juhi 19C7. — There IsititI nunc bulginK of ihc Hap, bui (he paiicni is 
much brtier than a ytar ago, it jble in gr^ai |iari lo Itad an ordinary life, 
but ihc qucitiort ol thr }irc»i-iicc of a tumour must be coniid^riMl \irf n<.'XI 
ratr) at siiLI undtcidfil. 
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attacks of vomiting. He then remained perfectly well 
fur three or four months, able to hunt, etc. Last 
Xmas went to Berlin and thinks he caught coJd on his 
way back to Irelsind. Gradually occipital headaches 
recurred and almost daily vomiting. In March was 
so ill with vomiting that he was Fed for a week by 
enemata. Another relapse in May and again in June 
lasting a week. Since then has had two days' sickness, 
one ill July and the last a week ago. Attacks consist 
of sudden voniitlng, usually bilious. No known ex- 
citing cause, dietetic or otherwise. Never lost con- 
sciousness during attacks. No ear trouble. Has 
astigmatism, for which he wears glasses. Bowels tend 
to be confined. In July last had diplopia for a couple 
of davs, the images appeared not on the same level, 
also a certain amount of photophobia. Reading tires 
him. Occasional giddiness when stepping off a tram- 
car. No weakness of arms or legs. 

ConMnoii, Sepiembcr zbtlt, I903,. — Intelligent, well 
developed, speech and articulation normal. Discs 
show deep physiological pits. No neuritis or atrophy. 
Visual fields normal. Pupils^ face, palate, and tongue 
normal. No squint or diplopia. Marked coarse 
nystagmus on looking to the right, slighter on looking 
to the left. No ana;sthesia of ftce, trunk, or limbs. 
No weakness or ataxia of arms or legs. Gait normal, 
S.J.'s left greater than right. K.J.'s left greater than 
right. A.J.'sleft present, right absent. Plantars flexor. 
No cranial tenderness. Heart, lungs, abdomen, normal. 
Urine, no albumen, no sugar. October iss. — Sir 
Anderson Critchett agrees as to the nystagmus, and 
says it was not present when he saw the patient eight 
months ago. The nasal sides of both discs are 
suspicious ; not quite clearly defined, but with a 
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little swelling not amounting to actual papillitis. 
October 16///. — Well-marked diplopia, to the right. 
The false image seen by left eye is displaced down- 
wards below the true, but is practically parallel with it. 
The nystagmus as before. No weakness of face or 
limbs. Hearing acute On both sides. S.J.'s and K.J.'s 
left greater than right. A.J.'s left present, right absent. 
Reels slightly when walking, but keeps in a straight line. 
October j^ofh. — r^ small haemorrhage is now present 
in the left disc at its inner margin. Two days ago had 
sudden flushing of the face for a couple of minutes 
with slight headache ; no giddiness. Only one slight 
attack of vomiting since last night. Diplopia less 
troublesome. Reeling as before. Diplopia occurs on 
looking to extreme right, the felse image with the left 
eye being below the true, and with its upper end lenn- 
ing away from the true, /.<*. to the right. K.J.'s left 
greater than right. A.J.'s left present, right absent. 
November 5//;. — Patient's mother writes that he is 
more unsteady in picking up small objectSt and when 
cutting his food misplaces his knife. November 21st. — 
Hfemorrhage in left disc is as before. Swelling of left 
disc greater than right. Diplopia to extreme right as 
before, Nystagmus almost gone, still present on looking 
to the right. Reflexes as before. Difficulty in cutting 
food with right hand some four or five days ago. No 
headache. December 17/A. — Has had three bad attacks 
of headache, and vomiting at intervals of seven days. 
Seems to feel particularly well before each attack. One of 
these attacks lasted three days. Headache commences 
as steady aching pain in right eye, gradually diffusing 
iill over the head, and with paroxysms of agonising pain 
in the back of the neck mesially, especially when bowels 
Has noticed aggravation of diplopia after each 



move. 
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attack. Haemorrhage of left disc almost gone. The 
inner edge of the disc is swollen much more than 
before. The right disc is now moderately swollen as 
well, especially on its inner edge. The diplopia to the 
right less marked. Images not definitelv separated as 
before. Coarse horizontal nystagmus to the right, 
Pupilsequai, moderately dilated, reactions normal. Face, 
hearing, tongue, palate, normaL Reflexes as before. 
Very slight reeling on turning rapidly. No difference 
in rapidity of alternate pronation-supination movements 
on two sides. No abnormal static rigidity of either 
lower limb. No cranial irregularity or tenderness. 
Deiember 1 8M. — Lumbar puncture. Four drachms 
of clear fluid under abnormal pressure, containing a 
few mononuclear cells. Deiember ju/. — No nystagmus, 
no diplopia, headache less. No unsteadiness in walking, 
but knocks right foot against curb on regaining the 
path. Reflexes as before. Discs in suiiu quo. 

"January 14M, l904."Feit particularly well until the 
9th, when he had a recurrence of severe headache and 
vomiting. Diplopia and nystagmus reappeared with 
greater Intensity. I saw him during the attack and 
noted distinct local tenderness in right occipital region. 
Optic neuritis has increased and now measures up to 
2^ dioptres In both eyes, the right more than the left 
(measured by Mr. W.T. Lister yesterday). Slight reeling 
when turning. Reflexes as before. Dr. Fcrrier, Dr. Pye- 
Smith, Dr. Purves Stewart,and SirVictor Horsley all con- 
curred in advising operation in right cerebellar region. 

January i6s/i. — Operation. Bone over right cere- 
bellar region was removed. Dura was tense and 
bulging. Lumbar puncture was then performed, and 
about half an ounce of clear fluid was withdrawn under 
considerable pressure. Removal of this fluid reduced 
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the cerebellar dura to a flaccid, non-bulgiiig condi- 
tion. January 2 -^rd. — Dura opened ; lumbar puncture 
having previously been done, and about li ounces of 
ccrcbro-spinal fluid withdrawn under excessive pressure. 
No tumour was detected by the finger in the right cere- 
bellar fossa external to the cerebellum, and none was found 
after horizontal section of the cerebellar hemisphere. 

January %%lh. — Patient languid and restless. No 
actual paralysis of cranial nerves or of ]imbs, but he seems 
to have difficulty in moving himself in bed. Intelli- 
gence perfect. Copious escape of eerebro-spinal fluid 
from anglt of wound. February -jth. — No headache, 
no vertigo, no vomiting. Articulation much better but 
not normal. Fluid still leaking. Still marked diplopia 
to the right. Coarse nystagmus to the right, fine to 
the left. Marked unsteadiness of right upper limb. 
Cannot feed himself with the right hand. Nodiflxrence 
between lower limbs in pointing to small objects. S.J.'s 
and K.J.'s left greater than right ; A.J.'s left present^ 
right absent. February 1 7//J. — Mr. Lister examined 
discs again to-day. Swelling reduced to half a dioptre in 
both discs. Marked unsteadiness of gait, and right hand 
in reaching very unsteady. Fluid escaping copiously. 

March 14/'^.— Wound hardly leaking at all. No 
unsteadiness on walking. Slight diplopia to the right. 
Coarse nystagmus to the right. Some bulging of flap. 
Discs, left practically normal ; right, a little indistinct 
at edges but no measurable swelling. March 22nd. — 
In the right disc veins are a little tortuous. No 
measurable swelling, moderate nystagmus on extreme 
lateral division, right greater than left; none on vertical 
rotation. Face, tongue, palate, normal. Occasional 
diplopia to the right, not constant. Sensory functions 
normal. No unsteidincss of upper or lower extremities 
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on pointing to small objects. Gait normal. S.J.' 
K.J.'s, A.J.'s, left greater than right. Plantars flexor. 

Miiy \st. — Patient remained well until two days 
ago, when he vomited all day long and had pain in the 
right eye. Ten days ago had similar pain without 
vomiting. Now feels well. Moderate bulging of 
flap ; discs practically normal (Lister). Very slight 
weakness of right face. No deafness. Articulation 
normal. Slight nystagmus to the right and slight 
diplopia to the right. No ana'sthesia, no weakness or 
unsteadiness of arm or leg. S.J.'s and K,J/s, left greatc^i 
than right. A.J.'s, left present, right not elicited. ^H 

Hepiemhr i€th, 1904. — Feels well except for occa^^ 
sional giddiness at the moment of waking in the morning. 
Still diplopia to the right. Hearing acute on both sides. 
Cranial nerves normal. No unsteadiness of limbs. S.J.'s, 
K.J.'s, A.J.'s, normal and equal. Gait normal. Scar in 
rightoccipital region bulges moderately. Gentle pulsation. 

December i^th. — Since last note has been to various 
places in England and feels very well. Has occasional 
sudden feelings of giddiness the first thing in the morn- 
ing. Still diplopia to the right. Coarse nystagmus as 
before to both sides, especially to right. Right palpebral 
fissure slightly wider than left. Cranial nerves otherwise 
normal. Gait normal. Reflexes normal and equal on 
two sides. Discs practically normal. 

Januan I'^rdy [906. — Patient is quite well. Can 
play two rounds of golf without fatigue. Occipital 
operation flap now concave. ^H 

Remarks. — All who saw the patient agreed that tm^ 
symptoms pointed to tumour occupying the right 
cerebellar fossa. The symptoms suggesting a right- 
sided lesion were the slight inco-ordination of the right 
hand, the greater swelling of the right optic disc 
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absent right A.J., the diminished right K.J., and SJ., 
the coarse nystagmus on looking to the right, and the 
history that in walking down a passage he tended to 




FiG. 81. Sa Fig. 83, 

deviate to the right, and in crossing the road he knocked 
the right foot against the curb.' 

As a practical operation detail I wish to draw atten- 
tion to the value of lumbar puncture before opening 

' During my illness in the spring of this year (1907) Mr. T. came to 
London. There was more bulging of the flap and slight return of swelling 
of the right optic disc : otherwise patient was in sralu quo. Sir Victor 
Honley kindly operated, and found a cystic swelling within the dura. 
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Relation of Injury to Tumour Growth. 

Malignant growths have in some instances 
a purely local origin, in the same way that 
tubercular infection may arise from direct in- 
oculation and remain a local though a spreading 
disease. Local irritation or injury often precedes 
the actual presence of tubercular or malignant 
disease. Against the view that local irritation 
or injury is associated with the outbreak of 
these diseases, the main argument adduced is 
that a large proportion of those exposed to local 
irritation or injury should become the subjects 
of these diseases. But the efficient cause lies 
beyond the mechanical irritation, which is but 
the partial cause of the disease, and the question 
resolves itself into this : Why are some persons 
infected in such circumstances whilst others 
escape ? It is beyond the scope of my present 
purpose to attempt an answer to this question, but 
as in other parts of the body so in the head, injury 
is sometimes followed by malignant disease. 

Many such cases might be cited of which 
the following are good examples : — 

I. A boy, ten years old, had a blow on the head 
and afterwards suffered continuously from headache 
and vertigo ; nine years later he began to suffer from 
cerebellar ataxy, the general symptoms of brain tumour 
gradually showed themselves, and death took place 
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Fic. S4. 




FiCi.S^alKi S5, — Hcileil ftaclure, outer anil inner tuiiaca of tkull, over 
gliomaloui tumour in Dtcipiljl lobe. 

Fga. 8&, — Critic gliomi of occipitil Ink liadw hnled fraelUTc of tlcull. TKc 
cavity in the tumour a^pean black ; the exlrot oriunintir u ihiiltd ■ fny tint. 
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suddenly. A sarcoma was found in the middle lobe of 
the cerebellum. (Duret, p. 40.) 

2. In I Sg5 I operated for brain tumour on a coach- 
man, aged thirtynane years, whom I saw in consultation 
with Mr. Lunn and Dr. Beevor. He had suffered 
from headache for a year, and his sight had been failing 
for nine months. A history was obtained of hemi- 
anopsia having been observed in another hospital. On 
admission he had severe headache and vomiting. He 
was almost totally blind, and hearing was much im- 
paired on both sides. Both discs atrophic from optic 
neuritis. Mental state tending to torpor- No paralysis 
of motion or sensation, but tendency to fall towards 
the left side. He denied having met with any injury 
to the head. At the operation a healed fracture was 
found in the right occipital region, and it was afterwards 
ascertained that twenty years previously he had been 
kicked by a horse, and had remained unconscious tor 
some hours afterwards. Beneath the healed fracture 
was a cystic glioma of the occipital lobe. 

3. Casi by Dr. Dudley. — A male adult was struck 
on the right side of the head with a stick, he was un- 
conscious for twelve hours after the injury, on recovery 
he had slight headache. Three days later he had a fit. 
The wound healed in two months. The fits continued 
for eleven months. He was trephined s^ix months after 
the accident on the right side, and for a time was much 
improved. A year after the injury he was admitted to 
hospital with weakness of the right leg. There was a 
cicatrix on the right side of the head ;md tenderness 
over the opposite parietal region. The fits recurred 
and tactile sensibility on right side was gradually lost. 
He died three months later. A soft glioma was 
found in the posterior part of the left frontal lobe 
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as large as a Tangerine orange. The tumour wa 
apparently the direct result of the injury. 

4. F, C, female, aged twenty - one years, was 
admitted to St. Thomas's Hospital under my care on 
March 27th. In the previous August she fellt striking 
the left frontal region against an iron spike. There 
was a wound which bled freely, and the patient was un- 
conscious for twenty-four hours. She was admitted into 
Grantham Hospital under Dr. Shipman. Froni the time 
she recovered consciousness until her admission to St. 
Thomas's seven months later the onlysymptoms observed 
were occasional attacks of headache and repeated bleeding 
from the wound, which did not heal. It was for this 
repeated hemorrhage that the patient was sent to me. 

On admission to St. Thomas's there was a wound in 
the upper left frontal region about the size of a shilling, 
surrounded by scar tissue, which led into a cavity within 
the skull. There was no optic neuritis, and careful 
examination failed to detect any focal symptoms. 

Op^raiion. — An oval scalp flap was thrown down 
including the wound ; this exposed a hole in the bone 
as large as a shilling, many bleeding points were seen 
in the bone surrounding this opening, a condition which 
1 have previously met with during removal of angio- 
sarcoma of brain. A considerable area of bone was 
removed. This revealed an opening in the dura corre- 
sponding to that previously found in the bone; through 
this opening the finger passed for two inches into a 
cavity with thick walls. A dural flap was then made, the 
supposed meiiingo-cortical abscess was enucleated entire, 
and the operation completed in the usual way with drain- 
age. At the bottom of the abscess cavity was a particle of 
hard material which gave the chemical reactions for iron. 

The patient did fairly well for some days, except that 
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there were repeated small haemorrhages from the wound, 
on which the local application of adrenaiiii and turpen- 
tine, and the internal administration of calcium chloridck 
had no effect. On the twenty-second day a severe 
hfemorrhage suddenly occurred and the patient became 
comatose, with subnormal temperature, slow pulse, and 
slow respiration. The unconsciousness was due to a mass 
of clot which had collected in the cavity left at the first 
operation, and torn up the surrounding brain substance. 
When the clot was removed there was immediate 
improvement. Several vessels In the brain Were ligated. 
Some days later, as slight hsemorrhages repeatedly 
recurred, the left carotid was ligated. A week later 
the patient died ; the temperature rose -to 107' im- 
mediately before death. 

Repeated microscopical examinations during the life 
of the patient failed to reveal the presence of malignant 
disease, but when the brain was examined after death 
many discrete nodules of new growth could be seen 
with the unaided eye in the neighbourhood of the 
injury, some of which involved the pia. Some had 
harmorrhages around them, others were distinguished 
only by their whiter colour. On microscopical ex- 
amination these masses proved to be angeio-sarcoma, 
containing numerous vessels with thin and utideveloped 
walls from which blood had obviously escaped in many 
places. Clotting had taken place in the internal carotid 
and its middle cerebral branch. A ligature was found 
en one of larger branches of the middle cerebral. 

Remarks. — This patient's brain must have been 
inoculated in many places with the virus of malignant 
disease as surely as a tube of culture medium is in- 
oculated by plunging into it a pladnum point deliberately 
charged with infective material. 

P 
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Figs. 89 to 95 illuslralitig the Histology of the Tumour — 
Dr. Shipmans Case. 

The obviouily diaeased area wai made up of growth and degenerated and inHamed 
brain lutntance with much extravaaation of blood. Sectiona taken from juit beyond 
thia aren ihowed diacrete nodulea of aarcoma in the pia, many viiible to the naked 
eye in the ilaineit uctioni. The pia, where affected, waa thickened, highly 
vaacular, and infiltrated with round cclla j the walla of many oF the veaaela were 
infiltrated with sarcoma. The proceaaea of pia citending into the imaller auici 
were in many caiea clearly infillraleJ with growth, and the veiiela entering the 
brain aubatance carried sarcoma cells with them. The brain cortex waa czdematoua, 
and its perivascular spacea were dilated. Some of what appeared to be outlying 
nodules of new growth lurrounded by a lonc of hemorrhage were really ialcti of 
more or lets degenerated brain aubstance completely enclosed by proceises from the 
pia infiltrateil with growth. Others were definite nodules of sarcoma. The tpread 
of the growth along bloorl-vcsaeli could be clearly demonstrateil, and in lectiona 
stained by the orcein and thionin method, introduced to my notice by Profetaor 
Goldmann of Freiburg, examples of vesselt destroyed by the growth were well 
shown. In sections taken from the rieepcr part considerable area- of aarcoma could 
be seen, in which were many vesAcIa of new formation with thin and undeveloped 
walls, Haemorrhagea bad occurred both from old and new vessels. Streaks of 
com para tivi-ly unaltetcrl brain tiasue wrre in places to be seen between maaaei of 
eitiavasated blood. I am indebted to Dr. Charlei Green for the preparation of the 
microscopical specimens. 




Fig. 89. — A drawing made of section from the brain cortcl jutt beyond the 

obviously diaeased area. 

Several darkly-stained areae, which are nodules of aarcoma, are seen in the pia. 
Two proceaaes of pia arc seen, one fairly normal, the other much thickened and 
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Fic 91. 



Fic. 9J. 




■i *.*-■•■- 



'■'Ti^:. 



Fir., 94. 

Figs. 91, 9^. 94. — Reproduction of drawings of ilcgrncriUd vcaaels at aeen 
uniicT a hi^h poM'tr, 

Fic. 92. — The general outline of the vciiei » clearlji shown by it> elaslie latiiin^, 
which hai taken the characteriatic itain, but at one point it ia almost completely 
deitroyrd. The other tiaiuei of the vcaael wall are almost CDmpieCrly degenerated. 

Fic. 93.— Two amail veiaela in which the ilegrneration ia more ailvanccd. Only 
fragments of the elastic laminz are recognisable. 

Fig, 94.^A aniall vesiel cut obliquely. Remnant* of the ilaHic laminar are 
clearly »ecn, but the wall of the veiiel ii almost entirtdy replaced by aarcoma tissue. 

The ve»sela rcpreaented in these three figurea were alt m the same aection taken 
from the obviouil)' diseased .irea, and quite cloae to the operation cavity. 

The Kclion wat itaincil with orcein an<l thionin blue. 
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Tumours of the Cranium and Meninges, 



Brain symptoms may arise from tumour of the 
cranial bones or of the meninges as well as from 
tumours of the brain itself. The tumours of the 
cranial bones which are of chief importance 
in this relation arc sarcoma and carcinoma, 
though other varieties of tumour, such as 
angeioma, enchondromaj or osteoma may also 
cause brain symptoms. Sarcoma of a cranial 
bone may grow outwards and not involve the 
brain. The destruction of the cranium is in 
some cases wide-spread and terrible. 

Carcinoma of the skull or its contents is rare, 
and when it occurs it is generally secondary to 
carcinoma of the breast. It may develop 
secondarily in the skull, as It often does in other 
bones, or it may infect the meninges, causing a 
tumour which may irritate or compress the 
surface of the brain. Carcinoma has also been 
known to occur in the scalp, and to perforate 
the skull and meninges, as in the cases cited from 
Mikulicz and Braun, 

Sarcoma of the dura mater may grow from 
its outer aspect, destroying the bone, but not 
perforating the dura, as in Auvert's case. Indeed 
the dura seems to offer considerable resistance to 
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perforation by sarcoma, whether from within 
or from without. 

Tumours of the meninges of common 
occurrence within the dura are fibroma, fibro- 
sarcoma, endothelioma, and solitary tubercle. 
These tumours either compress the brain, making 
a depression in which they are found, or seem 
at first sight to occupy the substance of the 
brain, but then on careful examination an 
attachment to the meninges is found showing 
their real origin. 

The following cases illustrate some of these 
remarks : — 

1. Paroiteal Sarcoma. — A female child, eighteen 
months old, was under my care in the Great Ormond 
Street Hospital. A tumour had been noticed on the 
left side of the head some three months. The growth 
was removed ; it was limited externally by a delicate 
capsule, and grew from the outer layer of the periosteum 
over the squama. The bone was not involved. Three 
months later the growth recurred, but no further 
operation was attempted. The growth ulcerated and 
the child died in about two months from cachexia 
induced by the discharge and haanorrhage. (Figs. 96 
and 97.) 

2. Periosteal Sarcoma of the Squama. — Male, aged 
ten years, was admitted to St. Thomas's Hospital in 
1898. One year before admission a tumour, the size 
of a small nut, was noticed above the right ear. Nine 
months later it was excised at the Staines Cottage 
Hospital. Rapid recurrence took place, and on 
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admission to St. Thomas's Hospital the photograph 
reproduced was taken. The direction of the eyes is a 
photographic effect, and not due to any intra-crani^j 
complication. (Fig. 9S.) ^H 

Operation. — A skin flap of the whole temporal 
region, including the pinna, was turned downwards, the 
cartilaginous meatus being divided. The bone was 
exposed above, behind, and in front of the limits of the 
tumour. The skull was divided in the same direction, 
the incision in the bone being horse-shoe in shape, 
with the convexity upwards. Patient then became very 
faint, was infused, and put back to bed. Two days 
later the boy was again anassthctised. The wire of^H 
Gigli's saw was passed between the extremities of tn^^ 
horse-shoe cut in the skull, coming out in front near j 
the anterior part of the zygoma and behind near the 
mastoid process. The saw was then worked vertically 
downwards, so dividing the squama and most of the 
mastoid from the petrous. Though the tumour 
occupied the whole of the temporal fossa it was 
attached only to the squama, and was subperiosteal in 
origin. It was white on section, and microscopic 
was a small, round-celled sarcoma. 

Patient left the theatre in fair condition, but shock 
was considerable, and though twice infused, death 
occurred thirty hours later. 

3. Cavernous j^^ngeioma (wiihout Sarcoma Cells), of 
Os Frontii projecting backwards into the Skull Cavity 
and compressinj the Frontal Lobe. (Zajaczkowski of 
Poland. Krom Sawicki's article in Chipauli, vol. ii.) — 
The patient was a woman aged thirty-eight years. 
When seen there was a tumour as large as a hen's egg 
above the right orbit. Twelve years previously a hard, 
fixed swelling had appeared above the orbit, which 
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six years grew to the size of a hen's egg, and was then 

removed with the gouge. The bone wound bled very 

freely. Recurrence began a year after this operation, 

and in five years the growth was as big as ever. The 

edges were indurated, the centre soft and putsatile, and 

the overlying skin thin and cyanosed. No eflTect was 

produced by compression of the tumour or of the 

vessels. The patient complained of headache and 

vertigo, and had mental depression alternating with 

periods of excitement. Zajaczkowski removed the 

growth, together with a portion of the dura to which 

't Was adherent. There was a considerable depression 

11 the frontal lobe. The wound in the dura was 

sutured, part of the anterior wall of the frontal sinus 

which was involved was removed, and the gap then 

t^overed with a skin flap. The patient recovered, the 

headache and vertigo disappeared, but some mental 

"Ulness persisted. (Fig. gg.) 

-I-. Sarcoma of Orbital par: of Os Froniis tiispladt)^ 
^u^t3 and Brain, (Preindlsberger, of Serajevo, in Bosnia- 
^'iifiault^ vol, ii.) — The patient, a man aged twenty- 
'onr- vears, was admitted to hospital with a tumour as 
large as the egg of a goose, presenting at the supero- 
cxterrnal angle of the nght orbit. He could give no 
wcd^uiit of the tumour, and only applied for treatment 
''sc^a.use it was rapidly increasing in size. The growth 
"*s enucleated together with the eyeball. A con- 
sici^rable part of the orbital wall had been destroyed, 
^^'^ the dura mater appeared unaltered. The day 
™l<Dwiiig the operation there was slowness of pulse 
■^stt ng twenty-four hours. The wound united by first 
ii^terntion. The growth was sarcoma. (Fig. 100.) 

5. Recurrent Sarcoma of Outer .ispect of Dura Maier 
iOf pressing left Frontal Lobe. (Durante. Roncali in 
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C^iipau/t^vol.'m.) — The patient was a woman, aged thirty- 
five years. For about a year before the first operation 
she had had loss of smell and impairment of memory, and 
had become melancholic and taciturn. The left eye 
was displaced outwards and downward?. The skull 
was opened by Durante "s tangential ostco-plastic flap, 
made by incising soft parts down to the bone, and 
then, instead of elevating periosteum, chiselling off" the 
external table of the bone so as to raise the periosteum 
with the external table attached to it in fragments or 
about one square centimetre. A tumour was found 
which had perforated the dura mater at the level of the 
anterior part of the left frontal lobe. The growth was 
removed with some difficulty and the wound closed. 

The patient recovered and remained perfectly well 
for six months ; at the end of that time she had an 
epileptic fit with unconsciousness lasting forty-eight 
hours. A year later a second attack occurred, and 
subsequently attacks were repeated with increasing 
frequency. Sense of smell abolished in left nostril and 
much diminished in right. Second operation twelve 
years after the first. Skull opened by making a flap m 
the same way through rhe old scar. So perfectly had 
the bone been reproduced that it was impossible to 
determine the limits ot the new bone. The bone was 
very thick and adherent to the meninges ; a tumour as 
large round as a crown piece was found incorporated 
with the dura mater — il extended on to the falx. The 
dura was divided all round the tumour with the thermo- 
cautery and the mass removed. The patient made an 
excellent recovery, and seven years after the second 
operation was known to be alive. (Pig- loi.) 

6. Sarcoma of Ouisr Aspect of Dura. (Auvert, 1851.) — 
The patient was a Russian peasant womani thirty-five 
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■s old at the time of her death. Eight years 

previously she had a severe blow on the right side of 

the head. No immediate symptoms of any severity 

■were observed, and she followed her occupation for a 

considerable time without inconvenience. Subsequently 

she suffered from headache, increasijig in frequency and 

severity, the pain being referred to the site of injury. 

The attacks terminated with vomiting, which gave some 

relief. A soft pulsating tumour appeared at the painful 

spot, and increased in four years from the size of a 

hazel-nut to that of an Orange. The pain became 

almost continuous. The patient at this stage consulted 

a surgeon, who diagnosed sebaceous cyst, and made an 

incision into the tumour ; instead of the pultaceous 

matter he expected, blood came out in a full stream, and 

the hemorrhage was with difficulty arrested. The 

wound did not cicatrise, but rather became larger, and 

a bloody, tcetid discharge continued to exude from it. 

When seen by Auvert the tumour was as large as an 
adult head, and its surface was extensively ulcerated. 
The patient died six weeks after admission to hospital. 
The pia, arachnoid, and dura were intimately adherent 
berieaih the tumour, and separated it from the cerebral 
cortex. The pressure of the growth had to a grea.t 
extent obliterated the convolutions of the hemisphere. 
(Fig. 102.) 

7. FihrG't^'arcoma of Cerebelltir Meninges. (Cruveilhier, 
1830.) — The patient was twenty-six years old at the 
time of her death ; she had had good health until the 
age of nineteen years, when she began to suffer Irom 
severe pain in the head at intervals, and gradually 
became deaf in the left ear. A twelvemonth later 
partial loss of sight was noticed, and after another 
year spasm of left side of face. From this time 
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there was further progressive diminution of sight, 
so that three weeks after the first facial spasm 
the patient could no longer see her way about. In 
a few months there was complete blindness. For 
two years her condition remained stationary, the 
headache was less and occurred at longer intervals, 
appetite was good, and general health satisfactory. The 
condition then became worse, the headache increased, 
and alternated with severe pain in the left thigh. 
Rigidity of the limbs occurred, most marked on the left 
side, as well as convulsive movements of the left face. 
Smell was now gradually lost. Three months before 
death there was complete blindness, and complete loss 
of taste and smeLl, deafness was incomplete. Patient 
was able to get up until the last month of life. 
Vomiting did not occur until fifteen days before 
death. 

At the autopsy a hard tumour was found springing 
from the posterior surface of the left petrous, to which 
it was attached by a stalk which occupied an irregular 
cavity in the bone uniting the internal auditory meatus 
with the foramen lacerum posticum and with the carotid 
canaJ, "The stalk could be easily separated from the 
cavity in which it lay, so that the tumour appeared to 
have arisen from the process of dura mater extending 
into the internal auditory meatus rather than from the 
bone itself." The base of the skull was thinned and 
eroded in several places in situations remote from the 
tumour, and the brain substance was pressed into these 
erosions. The growth had compressed the left half of 
the pons and of the bulb and the corresponding cerebellar 
peduncles. The sensory root of the fifth nerve was 
stretched out into a broad ribbon, and the facial and 
auditory nerves were compressed between the brain and 



OF TUMOUR OF THE BRAIN 223 

the tumour. The sixth nerve was pushed aside without 
damage. The vagus, glosso - pharyngeal, and spinal 
accessory nerves were pushed in front of the tumour. 
The hypoglossal presented no abnormality. (Fig. loj.) 

8. Tumour (<' EnJoi/ie/ioma) 9/ Intur .Ispect of Durii. 
(Cruveilhier, 1830.)— The patient was a woman, aged 
forty-five years, a school-mistress, who was seen by 
Cruveilhier on 3rd September 1829. The symptoms 
observed were frontal headache, inability to walk, weak- 
ness of iefl leg, slow speech, mental enfeeblenient, and 
involuntary micturition. She died on 3rd October, 
Cruveilhier had diagnosed tumour of the frontal lobe, 
and had the satisfaction of demonstrating to his class 
the tumour in the situation in which he had predicted 
that it would be found. {Fig. 104.) 

9. En*ii>ikelioma q/ Memnges in Fnntai Region. 
(Beadles. )^The patient was a woman, aged sixty-nine 
years, who had been in an asylum tor nineteen years. 
She was admitted to the asylum with melancholia, and 
subsequently suffered from right facial palsy and severe 
hemicrania. (Figs. 105 and 106.) 

An interesting fact in relation to tumours of the 
brain ts their presence undiagnosed in the insane. It is, 
of course, to be expected that tumours may produce 
tnental symptoms, and also that tumours of the brain 
may arise within the cranium of patients insane from 
other causes. Mr. Cecil Beadles has collected a con- 
siderable number of brain tumours from autopsies on 
insane persons. These cases will shortly be published.' 

10. Epiiheiioma of Frontal Region, (Braun of KOnigs- 
berg, 1 892.) — A girl aged fourteen years was admitted to 



' Tno per fL-ni of iniane patients who He Jii aiy^luma, and on whom 
aviap&ii:^ 3it made, huvc lumour ot ilii; brain. Of ihcK tutnO'Un onc-hall 
lit sypliiliiic. (Moti.) 
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hospital with an ulcerating carcinoma on the righ 
of the forehead ; it extended from the margin of the 
orbit to the hairy scalp, and from I centimetre to the 
left of the middle line to the tip of the right pinna. 
The overhanging lower edge concealed, but did not 
involve, the eyelids. No enlarged glands were observed. 
Brain pulsation was readily perceptible over the central 
area of the growth. Twelve years previously she had 
been severely scalded in the situation of the tumour, and 
two years previously she received a blow from a slipper 
in the scar ; an ulcer formed which had never healed. 
An attempt (in another hospital) had been made to cure 
the ulcer by excision and transplantation of skin, but 
this failed, and only resulted in extension of the ulcer. 

The growth was removed in three stages. 
. (i ) In order to minimise the risk of meningeal infec- 
tion, the peripheral portions of the growth were curetted 
down to the bone, and the growth cut off where it per- 
forated the bone ; the aperture in the bone was as large 
as a shilling. The surface was dressed with sublimate 
lotion^ and, a week later, (2) an incision was made 
all round the growth down to the bone ; the superficial 
portion of the bone was removed to within about ^ cm. 
of the aperture through which the growth passed ; here 
the whole thickness of the bone was removed. The 
wound in the soft parts measured 1 li cm. from above 
downwards, and 10^ cm. from right to left. Smart 
bleeding from the middle meningeal artery, in its bony 
canal, led to the operation being interrupted at this 
stage. (3) Twelve days later the opening in the bone 
was enlarged, the lateral aspect of the superior longi- 
tudinal sinus was wounded, but the bleeding was easily 
controlled. Bone was removed until the dura was ex- 
posed over an area of 6^ cm. square ; round the margi 
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of this area the dura was incised, the cut edges raised up 
and turned over the growth. The growth was firmly 
adherent to, and apparently incorporated with, the brain. 
The vessels in the pla were ligatured all round the 
growth, and the growth cut away with a part of the 
frontal lobe ^ cm. thick, ji cm. from above down- 
wards, and 4 cm. from right to left. Wound left open 
and dressed with iodoform gauze. Violent anaesthetic 
vomiting was the only immediate after -symptom. 
Hernia cerebri four days later. This attained a con- 
siderable size, and did not begin to diminish for a 
month. Six weeks after the removal of the tumour 
some induration was noticed about the granulations 
at the spot where the middle meningeal ha;morrhage 
had taken place, bone was cut away, and the indurated 
tissue removed by the thermo-cautery, together with 
the underlying dura and a layer of brain substance. 
Microscopical examination conhrmed the diagnosis of 
recurrence. 

Two months afterwards another portion, in which 
recurrence was suspected, was excised, but histological 
examination showed no evidence of growth. 

When there had been nothing to lead to the suspicion 
of recurrence for a whole month, the wound was par- 
tially closed by a plastic operation, after the site of the 
hernia cerebri had been freshened with the thermo- 
cautery, and the closure completed subsequently by skin 
grafting. 

Eleven months after the first operation healing was 
complete. No cerebral symptoms/ (Fig. 109.) 

II. Epithelioma of Frontal Region, (von Mikidicz.) 
— A married woman, aged fifty years, was admitted to 
hospital with a large, mahgnant ulcer over the right 
half of the frontal bone. The surface bled easily and 
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was partly covered wsth crusts. It was made up of a 
number of separate, rounded, warty masses, which "in 
places had a glistening surface. In the centre of many 
of the masses was an easily removed epidermis plug.j 
The greater part of the upper eyelid was destroyed bj 
the ulcer. There was no optic neuritis, nor any affec- 
tion of cranial nerves. No enlarged glands were «een. 

Five years previously a small ulcer had been noticed,] 
which never healed, but increased in size, very slowly at 
first, but rapidly during the six months before admission. 

At the operation the growth was found to have per- 
forated the frontal bone and involved the dura. The 
growth was removed, together with a piece of the 
frontal bone as large as a five-shilling piece, and a 
considerable portion of the zygoma. The eyelid was 
so extensively involved that it was thought better to 
sacrifice the eyeball. There were no meningeal 
adhesions, the exposed pia looked normal. The whole 
area of the bone defect and the greater part of the 
skin wound was covered in by a flap which .included 
the outer table of the skull, cut from the forehead 
and hairy scalp. The flap was so planned that its 
attached base was downwards. The raw surface of 
the bone in the flap rested against the pia. The flap 
was held in place by a few silver sutures, and the surface 
left in raismg it allowed to granulate and afterwards 
grafted. The flap united readily. A small recurrence 
took place on the cheek three months later. When the 
paper was read (eight months after the first operation) 
only the outer angle of the wound was still granulating. 
(Fig. no,) 
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Fit., "o). — Fitro»pirturiia oi ccifbcllnr nicnlnefj, (Ciuvcilhicr.) 
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FiC, 107, — Sarcoma otiii frontalis before anri after oper»tion. (From von Bcrg- 
mann'< article in ihc Ccrniaii Syiicm of Piiiclkal -Surgery, American Eiiition.) 




Fig. ioS. — Deitructioti of tkull by malignant iljuasc. (Lebtrt, TS59.) 

Tit opfier Jigarr repriienti ihc ikull of a caie which wa> obierverl in 1 764. The 
patient was a man 11 year* of age. When ailmittcd to hoipital he had a lumour 
the liie of his heaH projecting from the left licic of the ikull. In four monthl 
death occurreil, The growth u'ai .1 (arcoma of the dura mater. The temporal 
bone wai dcltroyecl. 

Tie litvtr figurei represent a ikiill which is In the Musee Dupuylren. Lebcrt 
dgei not give the history of the case. 
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Tumours of the Cerebellum. 

As I referred at some length in the second 
lecture to cases illustrating the symptoms of 
the temporo-sphenoidal lobe, I propose in this 
lecture to illustrate the application of localising 
symptoms to diagnosis by discussing the signs 
of cerebellar disease and relating some illus- 
trative cases. Tumours which are capable of 
enucleation are more frequently met with below 
than above the tentorium. Tumours in the 
occipital fossa are of various kinds. The 
common varieties are fibroma, myxo- fibroma, 
fibro-sarcoma, endothelioma, sarcoma, glioma, 
simple cyst, and solitary tubercle. The great 
morbid anatomists of the first half of the nine- 
teenth century were familiar with meningeal 
tumours, which they described under the name 
" fibro-plastic tumour," and they also figure 
what we now know as the solitary tubercular 
tumour. 

Diagnostic Symptoms of Cerebellar Tumour. — 
Most observers agree on the main facts, but 
there is a conflict of opinion on the localising 
significance of some symptoms, such as the 
side to which the patient tends to fall. This 
conflict of opinion may be explained in some 
cases by the symptoms caused by a tumour 
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differing according to whether it is intra- or 
extra-cerebellar, or whether its effects are irri- 
tative or destructive. Some of the signs anc 
symptoms arc ot general while others are oi 
regional significance. It may at once be saic 
that certain signs, when present, make th< 
regional diagnosis easy, when such signs art 
absent the problem of localisation may be in- 
solvable. The patient commonly complains of 
headache^ vomiting, vertigo, unsteadiness of 
movement, and dimness of vision. The fyeaJ-\ 
ache is most often occipital, but is sometimes] 
frontal, and occasionally, though rarely, limitec 
to the contra-lateral frontal side. It is severt 
may be insupportable, and the paroxysms are' 
often associated with severe vomiling, I'eriigo 
is an early sign, comes on with change of 
position, is associated with a feeling of utter— 
faintness, and causes a tendency to fall inde-" 
pendently of titubation. Recently I saw with 
Dr. Charles Green a woman, aged thirty yearsj 
who had some signs of left cerebellar tumour^ 
she became intensely giddy on suddenly being 
rotated towards the left. The direction of th< 
subjective sensation of movement differs accord- 
ing to whether the tumour is intra- or cxtra- 
.ccrebellar. In extra-cerebellar tumour th) 
jsubjective rotation of self is to the side of th< 
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lesion, in intra-cerebellar tumour of the lateral,'! 
hemisphere it is away from the lesion. Louis (| 
Tollemer concludes his remarks on cerebellar 
vertigo by saying that its chief characteristics 
are constancy and intensity. Attacks of vertigo 
often occur suddenly, like epileptic fits. Dis- 
turbances of equilibrium are not always accom- 
panied by the subjective sensation of giddiness. 
Duret points out that the vertigo of Meniere's 
disease can be usually distinguished without 
difficulty from that caused by tumours in the 
occipital fossa, or tumours involving any part 
of the vestibular tract, by the presence in the 
latter of other signs of tumour, and by certain 
peculiarities in the seizures. The mental state 
is normal or only affected later as a con- 
secutive phenomenon. Sensation is intact. In 
children the occipital region may bulge. Tender- 
ness on percussion over the occipital region is 
rare and is suggestive of a superficial lesion ; 
in an individual case it may be present some- 
times, but not at others. 

A woman, aged twenty-seven years, under the 
care of Dr. Ferrier, had weakness of left external 
rectus, slight weakness of left side of face, inco- 
ordination of movement of left limbs, and slow 
and deliberate nystagmus, more marked towards 
the left than towards the right. When her 
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feet were placed close together she fell back- 
wards and to the left. There was tenderness 
on percussion over the whole occipital region, 
but especially on the left side. I removed a 
large glioma from the left cerebellar hemisphere. 
The deep rejiexes may either be diminished 
or exaggerated ; in either event the modification 
is on the side of the lesion in lateral cerebellar 
tumour. In a tumour of the cerebello-pontine 
angle the exaggeration is likely to be due to 
pressure on the cms, and will then be on the 
contra- lateral side. The attitude of the head is 
in some cases characteristic. Batten writes \- — 
" When standing or sitting, the head is held 
with the ear approximated to the shoulder on 
the side opposite to the tumour. The face is 
turned to the side of the lesion and the chin 
elevated." In experimental ablation of the 
lateral lobe the opposite position is assumed. 
This position would naturally be adopted to 
relax the wound. Also the head may be r< 
tracted or the chin depressed on the chest ; 
the anterior or the posterior part of the vermis 
is then probably involved. The dimness of 
vision is due to optic neuritis^ which is an early 
unced, and is most intense 
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the side of the lesion. Failure ot sight is somt 
times very rapid. 
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Certain remarkable tihfurifances of eqinlibnum 
and of movement mav be observed. On stand- 




" 1 1 u — ^PbiXiiKnph ol i chiUJ. a^nl ^ ynrs. ihniiing poailion of hejil utunitil 
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^'^S the feet are widely separated, the abduction 
^^ing greatest on the homo-lateral side. Un- 
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steadiness may be so great as to prevent standing. 
Romberg's sign may or may not be present. 
When present the tendency to fall is to the side 
of the lesion when this is in the lateral lobe, and 
backwards when in the vermis. When walking 
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Fi,;. 1, J. —Chilli with rijht ctrfbi'll.ir tiinviur (»oli[:iry ti>brrclt-). (Loui) Tolkmcr.) 

A. jxnitinii w!u-ii st.iinling, rijht thigh abiiucli-'l ; B, jwiition » hrn \\V\n%. right 
thi(:h :ib<liict(-il. 

the patient keeps the feet wide apart, staggers, 
and, instead of progressing forward in a straight 
line, follows a zig-zag course ; the deviation from 
the straight line is more marked towards the 
side of the lesion. The patient is unable to 
turn sharply. The gait has been compared to 
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that of a child when first learning to walk. 
Ataxy of the limbs is manifested by want of 
steadiness and precision on executing voluntary 
movements, particularly in rapid succession. 
For example, alternate movements of pronation 
and supination, which the normal individual 
can execute with great rapidity, are less rapidly 
and less precisely performed by the subjects of 
cerebellar disease. The power of repeating 
movements in rapid succession has been termed 
by Babinsky diadocokinesis. Again, if the thigh 
be flexed on the abdomen and the leg on the 
thigh, and the patient be then asked to extend 
the limb, the movement will not, as in the 
normal individual, be performed as a whole, 
but the two segments of the limb will be ex- 
tended separately. This want of correspondence 
in time and energy of the movements of groups 
of muscles which should act together is termed 
asynergia. These phenomena are most marked 
in the homo-lateral limbs, but occur on both 
sides, particularly when the vermis is involved. 

In a male child, aged six years, under the 
care of Dr. Risien Russell, who was found to 
have a tumour in the vermis, it was noted that 
the muscles were well developed but deficient 
in tone. The strength was fair and about equal 
on the two sides. Co-ordination was impaired 
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both sides, rathi 



^, .«...,. w more on 
was no tremor when at rest. 



the left. There 



He stood with 
considerable lordosis from weakness of spinal 
muscles, and kept his feet wide apart. He 
reeled and staggered to both sides, but more 
frequently to the left. When his feet were 
placed together he tended to fall backwards 
and to the lett. There was weakness ot 
both external recti. In bed th e head was 
retracted. The left occipital region bulged. 
The tumour in this case was a glioma ; it 
occupied the central portion of the vermis, and 
measured 3^ cm. across. I operated, but tailed 
to remove the tumour. 

Bruce says : — " Lesions situated in the latera 
lobes may produce no disturbance of equilibrium 
provided they are situated entirely external to 
the intra-cerebellar paths of the upper and lower 
peduncles and of the nucleus dcntatus (area of 
possible latency). If, however, these structures 
are interfered with, either by pressure or bv 
direct involvement, then the characteristic symp- 
toms of cerebellar disease will be produced, and 
will depend in their character and amount on 
the nature and extent of this interference. If 
the cerebello-vestibular tract or Dciter's nucleus 
be injured, then the usual stimuli will not pass 
either to the anterior cornua of the cord 1 
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the sixth or third nucleus. Hence may result 
the weakness of the same side, the tendency to 
fall to that side, the tendency of both eyes to 
be directed to the opposite side, and the lateral 
nystagmus which occurs, especially when the 
eyes are directed towards the same." 

Titubation and disturbance of orientation may 
be observed in lesions of the vestibular nerve 
anywhere between the peripheral termination 
and the cortical representation in the posterior 
two-thirds of the temporal lobe. These symp- 
toms, therefore, are not diagnostic of cerebellar 
lesion. Horsley, for example, reports a case 
diagnosed as one of injury to the middle 
peduncle of the cerebellum, the crus, the optic 
tract, and the temporal lobe, in which there were 
forced movements, vertigo, auditory amnesia, 
and hemianopsia. As the cortical terminations 
of the vestibular nerve are in the temporal lobe, 
it is easy to understand that in tumour or 
injury involving these fibres near their cortical 
distribution there may be, in addition to tituba- 
tion and disturbance of orientation, hemianopsia, 
forced movements, and disturbance of the senses 
of hearing, smell, and taste. Forced rotation only 
occurs in lesions of nervous tissue proximal to 
the internal ear, not in internal or middle 
ear disease. Forced movements in cerebellar 
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tumour seem more common after operation than 
before. 

One of the most striking signs in some cases 
of tumour involving the cerebellar hemisphere 
is iveakndss and loss of tone of tha mmchs of the 
homo- lit teraf Ihnbs. An early view of Luciani 
was that this atonia was due to the cutting off 
of the reinforcing influence of the lateral lobe 
of the cerebellum from the opposite cerebral 
hemisphere. The absence of this reinforcing 
influence would make itself felt iiw the pyra-_ 
midal tracts, hence the weakness of the hom:C 
lateral upper limb, and of both lower liml 
and the conjugate deviation of the eyes, to the 
opposite side. Pagano's experiments arc of 
great interest. He used the excitation method ; 
his chief conclusions are :— !. Stimulation of one 
lateral lobe of the cerebellum produces motor 
phenomena, varying in intensity from simple 
contraction of groups of muscles in a limb, caus- 
ing it to assume fixed attitudes, up to violent 
convulsions. The muscles afi^cctcd are th^i 
homo-lateral ones, and there are definite cerd^^ 
bellar zones corresponding to groups of muscles. 
There is also rotation of the body on its longi- 
tudinal axis, which occurs constantly from the 
side of excitation towards the other side. 
Movements produced by cerebellar excitations ai 
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accomplished by intermediation of the cerebral 
cortex, because extirpation of the contra-lateral 
motor area abolishes the localised muscular con- 
tractions of the limbs on the same side, and the 
rotation of the body occurs in the contrary 
direction, showing that the action of the cere- 
bellum, though preponderating on the homo- 
lateral, acts also on the contra-lateral muscles 
through the corresponding motor cortex. Com- 
plete extirpation of both motor cerebral areas 
abolishes completely the motor phenomena. 3. 
Stimulation of the anterior part of the vermis 
causes the head to look upwards and induces 
an irresistible tendency to fall backwards. 4. 
Stimulation of the posterior part of the vermis 
causes an irresistible tendency to fall forward — 
the head being drawn strongly downwards on 
the chest. Pagano says that the cerebellum 
has an energising action on the cerebro-spinal 
centres, that no organ is innervated directly 
from the cerebellum, and that the asthenia of 
the homo-lateral limbs produced by the ablation 
experiments of Luciani by no means contradicts, 
but confirms his results. 

We may accept the results of Pagano's 
experiments, but need not adopt the theoretical 
conclusions based thereon. What, then, is the 
function of the cerebellum ? Louis ToUemer 
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writes "that the cerebellar hemisphere regu- 
lates, suppresses, or excites at the appropriate time 
the nervous impulses which give rise to muscular 
contraction." In my view it neither reinforces 
nor' energises the cerebral cortex. Its energy, 
obtained from the common source of supply, the 
blood, is required for the exercise of its own 
functions. The cerebellum is the reflex centre 
of the sensori-motor system concerned in equi- 
libration, co-ordination of muscular movement, 
and the sense ot orientation. It receives im- 
pressions from the vestibular apparatus, the eyes, 
and {through the spinal cord) the muscles, and 
probably the skin. From these impressions it 
elaborates efferent impulses, which reach the 
central nuclei and the cerebral cortex, and 
through them the muscular apparatus. Static 
equilibrium is maintained unconsciously, or at 
least subconsciously. The reflex arc passes 
through the cerebellum, the red nucleus, the 
corpora quadrigemina, the nucleus of Deitcrs, 
the nucleus of Bechterew, and the nuclei in the 
pons. " In all movements and attitudes the 
influence of the cerebellum is manifested by 
variations in muscular tonus regulating the 
extent and the force (and the time) of these 
movements. Thus, when an animal, a dog, 
raises its front paw, not only must the cortical 
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motor centres come into action in order to com- 
mand and bring about the movement by way of 
«:hc pyramidal tract, but a particular state of 
tonicity in the neighbouring muscles, and, 
indeed, in the whole trunk, is essential during 
the whole time that the movement is continued 
in order to assure its smoothness and precision. 
The cerebral cortex sends impulses by way of 
the crus, the pons, and the middle cerebellar 
peduncle to the cerebellar cortex simultaneously 
■with those that it sends to the cord. The 
cerebellar cortex, through its efferent fibres and 
its central ganglia, supplies the. tonus necessary 
to the corresponding muscular apparatus and to 
the trunk itself. The brain is kept informed of 
all the modifications of the muscular apparatus 
"by the efferent cerebellar fibres which pass to the 
red nucleus and the optic thalamus by way of the 
cerebellar superior peduncles, and thus at every 
moment, at every period of the movement, 
equilibrium is maintained. But let there be 
an unilateral lesion of the cerebellum, the 
muscular tonus furnished by this side of the 
cerebellum will be wanting from the homo- 
lateral muscles, while the contra-lateral muscles 
will remain abundantly provided for ; hence 
incurvation of the trunk, loss of equilibrium, 
oscillation, and fall towards the side of the 
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lesion" (Duret). The conductor of an orchestra 
does not play any instrument nor energise any 
performer, but it is through his influence that 
the work, of each individual performer is exactly 
adapted to that of every other. Without such 
guidance, though all the parts might be played 
correctly as parts, there would be "asynergia," 
and the effect on the audience would differ from 
that intended by the composer. Muscular 
movement is in some such way co-ordinated 
through the cerebellum. 

Operations on man and ablation experiments 
on brutes show that weakness occurs in the 
homo-lateral upper extremity on removal of the 
cerebellar hemisphere. In a case of mine, already 
referred to, no tumour was found, but the intra- 
cranial pressure was so great that the healthy 
lobe of the cerebellum was pushed through the 
dural opening and much of it was lost by 
sloughing. The patient recovered, was com- 
pletely relieved of his headache and vomiting, 
but for some months his left arm was so weak 
as to be quite useless. Masnata relates the 
following case : — A man» aged thirty -eight 
years, whose sight was much impaired from old 
standing corneal disease, fell backwards and was 
brought home unconscious ; in the left occipital 
region were two scalp wounds and a large 
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hematoma. The symptoms of cerebral com- 
motion subsided, but there was bi-lateral facial 
paralysis and complete immobility of the eye- 
balls, with squint, clonic spasm of the right 
limbs, high temperature, and feeble pulse. The 
patient was drowsy, with intervals of agitation ; 
voluntary movements were slowly and hesi- 
tatingly performed ; there was some rigidity of 
muscles of neck. Operation on the eighth day ; 
fracture of occipital bone with a large splinter. 
On removing the splinter a black pultaceous 
mass escaped ; the removal of this slough, which 
involved a great part of the left cerebellar 
hemisphere, was completed with the curette. 
Immediately after the operation the pulse im- 
proved, the temperature fell, and the facial 
paralysis disappeared. The patient recovered, 
but for many months was quite unable to stand 
without support owing to weakness of the limbs 
on the side of the lesion ; he tended to fall 
backwards and towards the side of the lesion. 
Durante, in removing a growth involving the 
antero - superior part of the right cerebellar 
hemisphere, was constrained to destroy the 
whole of the corresponding lobe. In the 
thirteen hours which preceded the patient's 
death he observed very pronounced asthenia and 
atonia of the muscles of the homo-lateral limbs. 
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a high temperature, rapid pulse, exaggeration 
of the patellar reflexes, and a strong tendency to 
turn in bed so as to lie on the side of the lesion. 
Roncali remarks that the cases hitherto observed 
of surgical removal of one cerebellar hemisphere 
confirm the experimental observation that the 
affection of the limbs is on the side of the lesion, 
but that in cases of tumour the limbs on both 
sides are almost always affected ; this he attri- 
butes to compression, a view confirmed by some 
experiments conducted by him in order to eluci- 
date the effect of compression as distinct from 
ablation of one cerebellar hemisphere. 

The asthenia is often marked in the muscles 
of the trunk, especially the spinal muscles, and 
this is probably most obvious when the vermis 
is involved. Holmes and Grainger Stewart 
write: "The character of the weakness, the 
absence of any organic rigidity, and the normal 
state of the superficial reflexes, are strongly against 
any interference with the pyramidal tracts." 

In addition to asthenia or weakness there is 
loss of tone of the muscles of the homo-lateral 
limbs, causing them to be flaccid and the limbs 
to assume unusual positions. Spasticity of the 
limbs may be present, and is an indication, as 
Mills points out, of an irritative, not a destructive 
lesion. Astasia may also be present. " A dog 
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from whom half the cerebellum has been 
removed, when lying on the ground differs from 
a. normal dog only by a slight uninterrupted 
trembling of the head, which in the circum- 
stances is the only part of the body not supported. 
If the dog stands up the trembling extends 
to the trunk, which wobbles slightly either 
transversely or obliquely. When it walks slowly, 
"writes Liiciani, the same phenomenon becomes 
exaggerated in the muscles of the homo-lateral 
side, especially those of the limbs and of the spinal 
<rolumn. We notice, indeed, that the movements 
of the limbs of the operated side are wanting in 
smoothness and continuity, and that the vcrte- 
fcrjl column shows a characteristic want of 
:ftrnincss and rigidity which certainly depends 
%jpon the fact that muscular contractions are 
irregularly performed, as always happens when the 
jerfect harmony of the elementary contractions 
xipon which muscular action depends is dis- 
turbed. And it is to this absence of the proper 
llending of muscular movements that clinicians 
have given the name of titubation or uncertainty 
of voluntary movements, because the observer 
gets the impression that the subject hesitates to 
come to a decision, or experiences delay in trans- 
mitting the requisite impulses to his muscles. 
This hesitation or uncertainty of movements, 
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manifest enough when the animal walks slowly, 
disappears when it spontaneously or under com- 
pulsion quickens its pace" (Roncali). Quite 
similar phenomena have been observed in man. ■ 
Optic neuritis has already been mentioned. A? 
failure of sight from this cause is so frcquenl 



Fif^. 1 1). — Skt'iv (IfVBatioai of t tic cy« takm j few wecki after removiilar tumour tiottt 
ihr li'ft Ifllt-ul \a\tr of itit Mrtfbtllum, (CiaingM Stcwatl and Cof'lon Holmct.) 

The pnlknt wni a man, agcil 17. ami the tuniowi wiii n gumma which Sir Viclut 
l4orilc^ rcmovcil. The- ik'C^^ ilcvuiciori occuircnf mimc<!»tcly after the opTTiitioit, 
the Itft €yp Ixing tUrcctnt ■In^'nw^r'ii. umi inwards^ and thf ri^hC ouluinb ftil4 
>lj^hti}> upuanla; it peniitEil fnr two motitlii. 

and occurs so early, it should be included in the 
syndrome of cerebellar tumour. The ocular 
symptoms are of importance. There may be 
conjugate deviation of eyes to the opposite side, 
or skew deviation (Majendie, Russell) especially 
after operation. Lateral nystagmus is common. 
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the jerks being towards the side of the lesion. 
Mills says, "We have not been able as yet to 
make any inference of localising value from a 
study of cerebellar nystagmus, although it would 
seem probable that in a case of destructive lesion 
affecting the cerebello - vestibular tract, the 
nystagmus would be greater when the eyes were 
directed toward the side of the tumour." Other 
cranial nerves may be involved, especially in 
tumours of the cerebello-pontine angle. Sixth 
nerve paralysis, deafness and tinnitus, paresis ot 
face, trigeminal neuralgia, and anesthesia, weak- 
ness of the palate, difficulty in swallowing, and 
deviation of the tongue, have all been met with. 
In lesions of the vermis, as seen in Pagano's 
experiments, rotation occurs around a horizontal 
axis : in lesions ot the lateral lobe around a 
vertical axis. In some instances both of abscess 
and tumour of the hemisphere, as in Russell's 
experimental ablations, the patient lies on the 
healthy side, so that the side of the face corre- 
sponding to the side of the lesion is uppermost. 
In a case of mine, minutely described by Holmes 
and Grainger Stewart, ^Vj were observed after 
operation with rotation of the body towards the 
healthy side. Dr. Jackson has described tonic 
fits in tumours of the vermis, and Dana last 
year published a paper " On the Syndrome 
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(Cerebellar Fits) characteristic of Cerebellar 
Tumours " ; these were associated with tinnitus, 
vertigo, forced movements, loss of consciousness, 
and in some cases tonic spasms. 




Fjc. a. 



Fig. B. 



Fibs, A, B. C, U, illiiitrntlnj Dr. Hughlingj Jackion's cliitilcal papcri on tetanua- 
likr srizitrcs anil parn^yiit, with ri|;iillty in tumour of the middle Ifibe of the 
ciTi'bellani. The piperj were publisheil in thi* Briiiii M<Mciit y^urnal, 1871 
:iiiil 1871. (See B'aia, 1906.) 

Figs. A anil B. — Skclrhe* of (he bay iluring letanos-liice leiiure. 
Fic. C. — Cerebellar paralysii with persiiting rigiilily. 

Fin. D. — Cerebcll:ir paralysJt uith rigiility in jnother caie of tumour of the 
tniiMIc lobe of the cere bell 11 m. 
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Dr. Jackion remarks that rigiilicy of groups of muiclct an<< tctanic-lilce piroiylmi 
form importint lociUting •ymptomi in cerebellar ditraie. Such allacki in one of 
Dr. Hughlingl Jackwn's pilienti (Figi. A, B, C], a caie of tubcrciiloui tumour of 





Tir.. C. 



Fin. D. 



the vcrmit, tre thui <lcicribcci t "Snmelimo, but not alwayi, the leimre w.n 
preceile'l by a loud cry. Thrrr was no markcil twitching of the face, nor any 
special ilcviation of the eyeballs. His hands were clcnchcl ; hli forearms were 
fleicil on the upper arms, which were generally kept to the sides. The head was 
drawn back anii the back was curvcil. His legs Here atuayi extended to the fullett 
possible degree, the feet being arched backwards. Sometimes he passed f»ces anil 
urine in an attack. The seizures generally lasted about three or four minutes, and 
when passing off they returned if he were moved about. He was not uncontcious. 
There was no clonic spasm. In one attack the two ejei were turned to the left, 
and the head to the right, the hcail not backwards as usual." Dr. Jackidn com- 
pared the attitude depicted in the sketch of the boy as he appeared during one of 
these seizures to "3 caricature, with gross exaggeration in some particulars, of the 
attitude ilepicted in a snapshot of a man or a child running very fast." 
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I cannot close this short account without" 
referring to my indebtedness to the admirable 
symposium on cerebellar tumours in the Nr 
Tork Medkal Jounial^ i905i by various di! 
tinguished American authors, and to the paper by 
two of my junior colleagues. Dr. Gordon Holmei 
and Dr. Grainger Stewart, in Brain, 1904. 

The following cases illustrate the observa 
tions about symptoms :— 

Case 1. — A feeble male child, aged 3^ years, was 
admitted in September 1899, under Dr. Lees, into the 
Hospital for Sick Children, Great Ormond Street. He 
had been ailing about six weeks. For three weeks the 
symptoms had been headache, vomiting, staggering 
gait, and lateral nystagmus. There had been no fits. 
The headache was occipital. On lidntisisoii. — Pupils 
equal ; double optic neuritis ; slight lateral nystagmus. 
Right cerebellar fossa bulging ; gait ataxic ; mental 
action slow. No paralysis. Speech natural. October 
Itk. — Krequent vomiting ; slight twitching movements 
of right arm and hand. Reflexes have varied from 
lime to time, October 6lh. — Bone over right occipital 
fossa removed. Ocrohr gt/i, — Encapsuled tumour 
enucleated from the middle of the right GerebeUar 
hemisphere. It weighed 507 grains. Patient never 
really rallied from the operation, and died on October 
15th. No autopsy allowed. 

Note. — The bulging occipital fossa clenched th? 
diagnosis. 
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Case 2. — Male, aged 6^. Admitted May 26th, 1905, 
into the Great Ormond Street Hospital under my care. 
In October 1904 he received a blow behind the left ear 
from which resulted headache that kept him awake all 
that night. After Christmas he began to have head- 
ache and vomtting at intervals. The vomiting occurred 




Fig. 1 14, — Bulging right occipiul iaa» in a child jj yean. (Lees and Ballancc.) 
The illuitration ia a photograph of a cait. 

in the night or early morning, and did not seem to have 
any relation to taking food. About the same time the 
left eye was noticed to squint. Six weeks before 
admission the child had a bad fall, and was uncon- 
scious. Since then he has been giddy, unable to walk 
without staggering, and his pupils have become dilated. 
Family history. — Both parents are well ; they have 

s 
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five other living children ; one died at the age of nine 
months from " water on the brain and convulsions."* 
The mother has had no miscarriage, and there is 
nothing to suggest tubercle or syphilis. Previous 
hislory. — Satisfactory. On iidnttsston. — A well-nourished, 
boy, with a large head and bulging forehead. Thei 
cerebellar region seems more prominent on the right 
side. No tenderness on pressure or on percussion 
either cerebellar region. Sensation normal. Inciixl 
ordination to an equal extent in both arras. Market 
inco-ordination in both legs when walking. The gaiC 
is very unsteady, the feet being placed wide apart* andl 
moved with uncertainty. While standing with the feet! 
close together he tends to fall indifferently to eithefJ 
side. The muscles are not flabby, and their powt 
does not seem diminished. Though he can only stanc 
with great difficulty, he can walk quickly or run, bu( 
always tends^ whether walking or running, to deviat 
to the right. The attitude of the head reminded me 
Batten's paper ; the right ear was approximated to the 
right shoulder ; the face was turned towards the left, 
and the chin elevated. /Je/y^AYJ.— Knee-jerks increased 
and equal ; no patellar clonus. Plantar reflex is 
extensor on left side. Tendon reflexes in arms not 
increased. Eyes. — Well marked left internal squint. 
No nystagmus. Both pupils widely dilated, but equal. 
They react equally, sluggishly, and incompletely to 
strong light, but not to accommodation. Optic 
neuritis on both sides ; more marked on left. Vision 
so much impaired that he cannot count fingers at three 
feet. £flrj.— Normal. Hearing good. Voice rather 
drawling. Other systems normal. 

Operation — Pint Stage\ Ju»f i^rJt, — The bone over 
the right occipital region was removed ; it was very 
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of tune was lost. Second OperaHon — F'trsi Stage, Juh 
6th. — Bone removed over left cerebellar region, leaving 
a. bridge in the middle line. The dura looked healthy. 
Prop-ess. — On July 8th vomiting began, and continued 
till the next day, when the child died.' The second 
stage of the operation was not performed, .'iuiopsy.—^ 
Large simple cyst found in left lobe of cerebellum. 

i^irWiSir/t/.— Captain Mahan, the eminent naval his- 
torian, explains Sir Robert Calder's failure to bring 
Villeneuve's squadron to decisive action by his having 
made to himself a *' picture/' and aUowed the impres- 
sion produced by it to blind his mind to the l^cts of 
the situation^ — an error against which Napoleon used to 
caution his generals. I piinted a mental picture in this 
case of a tumour beneath a bulging occipital fossa, and 
allowed it to blind me to the true interpretation of the 
other symptoms. Many striking examples of similar 
errors are to be found in surgical records. On 
examining the case the slight enlargement of the right 
occipital region made an undue impression on my mind. 
This was increased by the recollection oi Case i, and 
by the fact that there was another child with marked 
bulging of the occipital fossa (Case 3) in the ward at 
the time. In mitigation of the mistake I may say that 
all my friends who examined the case rather inclined to 
the view that the tumour was on the right side. On 
reflection it is clear that the mistake might have been 
avoided. The points in favour of a left-sided tumour 
were — (i) Site of injury, (2) the attitude of the head, 

' Oppi-nheim {p. 5jJ rcUU's a somewlim similar fatality. A boVa agnl 
7 yca^^ hul a tumour of ihc riglit cerebellar Iitmi sphere, wtiich ii wai 
ImendcJ to rtmovp in twa stagci. On removing ihe bone the dufa hji 
round, tenit' iind without pulsation. The child tlicd some hours aiicmaitls, 
ihe tliira not having been opened, Thii case Wnds suppon lo tht view 
that complete tjpcraiion ai one time i* ofilcn ailvisiblc. 
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(3) the greater intensity of the optic neuritis on the left 
side, (4) the paralysis of left sixth nerve, (5) ankle 
clonus and Babinski reflex present on the left side only. 

Case 3. — A male child, aged four years and ten 
months, was admitted into the Hospital for Sick Children, 
Great Ormond Street, under the care of Dr. Colman, on 
May 4th, 1905. Three months previously the child 
began to suffer from pains in the head, chiefly at the 
back, accompanied by vomiting. The child slept day and 
night in the intervals between the attacks of pain. The 
head was held over to the left side. Family history. — 
Both parents are living and well. They have two 
other children living — an older, who is healthy, and a 
younger, who has an aural discharge. One child died 
from injuries received during forceps delivery. The 
mother had two miscarriages — one at the third, and the 
other at the fourth month — prior to the birth of her 
first child. Previous health. — Full time ; difficult 
instrumental labour. Breast-fed for seven months. 
Had whooping-cough at nine months, and has not 
seemed quite the same since. Three years ago he had 
pains in the head, but no vomiting. There have been 
slight pains in the head ever since, for which he has 
been attending the Out-Patient Department. When 
eighteen months old the mother thought he was weak 
in the left arm. Never known to have had a rash or 
snuffles. On admission. — Child ansmic and flabby. 
The cerebellar region seems to bulge unduly on both 
sides, but is much more prominent on the left. No 
tenderness on pressure or on percussion. There is a 
scar on the right arm. Sensation normal. The left 
upper limb is weaker than the right. No difference in 
the lower limbs. There is manifest inco-ordination in 



262 SOME POINTS IN THE SURGERY' 

the movemeiils of the left arm, slight inco-ordination 
in those of the right, but none in moving the legs." 
The gait is unsteady, the teet being placed wide apart, 
and the arms kept in. constant motion to maintain 
equilibrium. He falls to either side indifferentlyij 
Epigastric rcfltx increased on the right side. CremJ 



L^*-. 



Fic. 1 16. Fic. 117. 

Fii,. 1 16. — Phota^raph -uf cati nf bncif nt' hrailj ihowing bul)tin{ Icfi □cdpjbl fai 
(Culman uti'l fiallincc] 

Fic. 1 1?. — lltmrralion nf lolilary luberrl-i! rtmoveil from l«ft otfipilil foiia with] 
lucccu. X Silr a! iiuchmrnl tn Lcnlorium. 

The pilknt «iii4 years .iml 10 tjiunth) olO, Tiic tumour mc^itutc.l i.Ri x i.-j « 1 
inthei, in<l wrigliierl ijj 01, 

teric marked, and equal. Knee-jerks equals and nt 
increased. Ankle clonus not present, Plantar reflex 
normal on the right side, slightly extensor on the left. 
Slight internal squint on left side ; very slight nystagmus 
on looking to the right. Pupils rather dilated ; react 
both to light and accommodation. No optic neuritw 
Ears and voice normal, Other systems normal. Sine 
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the time of admission he has been treated with pot. iod. 
without improvement. 

Operation — First Stage, June 22nd. — Bone removed 
over the left cerebellar region. The bone was deficient 
at one spot, and was so thin that the lateral sinus could 
be seen through it. The bone was removed as high as 
the horizontal and as far forward as the vertical 
portion of the sigmoid sinus. Through the thin 
bulging dura the cerebellar convolutions could be plainly 
seen. At one place below the sinus the convolutions 
were replaced by a more uniform appearance. Second 
Stage, June 24/A. — The flap of soft tissues was thrown 
down ; no convolutions were seen through the dura ; 
the exposed area had now a clear, transparent appear- 
ance. A Hap was cut in the dura, and clear cedematous 
brain tissue bulged into the wound. A tumour was 
felt, and slowly enucleated. It was a solitary 
tubercle, occupying almost the whole of the interior of 
the left lobe of the cerebellum, extending as far as 
the middle line and as deeply as the pons, and was 
attached to the under surface of the tentorium just 
internal to the lateral sinus. The child stood the 
operation well. 

Progress — July 20th. — There has been occasional 
vomiting and rise of temperature since operation. 
Wound now soundly healed. The voice, which was 
rather drawling after the operation, has now much 
improved. August 4/;^.— Inco-ordi nation is still mani- 
fest in both arms ; nystagmus, which was worse just 
after the operation, is now better, but still present. 
Left plantar reflex no longer extensor. September %th. 
— Is much brighter and stronger ; has learned to walk. 
The nystagmus and inco-ordination are both improved. 
November ^th. — Has been at a convalescent home 
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since last note ; is now much stronger. The inco- 
ordination of the right arm has improved ; that of the 
left is the same. He walks with a stiff gait. September 
1906. — Child quite well. 

Case 4. — Female, aged seven years and ten months. 
Admitted to the Hospital for Sick Children under 




Fig. iii. Flc. 119, 

Fir.s. 118, I ig.^Ciiif J. Dr. Colnian'j cai( fifteen monthi after operation. 

The scatp flap a concjvr. 

Dr. Garrod, May 29th, 1905. Her illness commenced 
in the preceding January with vomiting, which at first 
occurred every morning, and has been repeated at 
intervals ever since. All the time she has had attacks 
of pain in the back of her head so severe as to cause 
her to cry out. She would sometimes grasp her throat 
and say she felt as if she were being strangled. She 
walks with a stiff gait and has wasted a good deal. 

Her father and mother are well ; she is the third 
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of five children, one of whom has had post-diphtheritic 
paralysis. No history of tubercle in family. 

On admisshn. — Well-nourished child ; complains of 
iin at the back of the head. No tenderness of scalp. 
|o signs of rick;et& or syphilis. No fixed attitude of 
Wd. The skull is asymmetrical, but the cerebellar 
regions seem equal. Sensation normal. No loss of 
jWiCr in the limbs. Muscles in good condition. No 
:o-ordination. Sujierficial reflexes normal. Knce- 
rks present and equal. Both plantar reflexes are flexor, 
le gait is very slightly stiff, but there is no tendency 
fall to either side. Optic neuritis in both eyes, 
marked in the right. Hearing is not quite so 
id on the right side. No paralysis of face, eye, or 
speech muscles. Other systems normal. 

June l']th, — The optic neuritis has increased in both 
i ; there is a small retinal hicniorrhage on both sides. 
Hacks of headache and vomiting have been frequent. 
Opemiion — First Slage^ J^^s \^lh. — A scalp flap 
was thrown down over the right cerebellar region. 
^he bone, which was very thin, was removed, as in 
le three previous cases. The cerebellum could be seen 
through the thin dura, and looked healthy. There 
was considerable intra-cranial tension. The flap was 
replaced. The child had very little pain subsequently. 
Sicond Stage, June z^th. — A flap was cut in the dura, 
?hen the brain at once protruded. No tumour was 
ind on exploring the interior of the cerebellar lobe, 
the brain bulged so much that the dura could not 
stitched in place, and only the scalp flap was 
replaced. 

June 26th. — The child stood the operation very 
well, hut was sick this morning, and continued so all 
July \si. — Most of the stitches removed ; the 
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flap is beginning to bulge. Fluid allowed to escape 
from behind ear. July ']th. — Wound is quite healed. 
Eyes examined ; the optic neuritis has improved con- 
siderably in both. The flap is bulging more. July 
1 9M. — Child gets up and walks about ; the gait is rather 
stiff. Reflexes normal. August ^rd. — The flap is bulging 
more than ever. The pupils are dilated; no nystagmus. 

August 14M — Second Operation. — The bone was re- 
moved from the left cerebellar fossa. A tumour was 
seen through the dura. A flap of dura was turned 
down. A large tubercular tumour, which extended 
down to the foramen magnum and occupied nearly 
the whole cerebellar fossa, was removed. It was 
firmly adherent to the under surface of the tentorium 
behind. The flap was then replaced, a drain of gauze 
being left in the middle line. The tumour in this case 
was larger than in Case 3. In the evening the tem- 
perature rose to lOi'.S ; a great deal of cerebro-spinal 
fluid escaped. The child vomited several times. 

Jufy i^th. — Vomiting continued, profuse discharge 
of cerebro-spinal fluid. July ibth. — Vomiting con- 
tinues ; the child very restless, tossing about. The 
pulse is very poor, the child apparently dying. 2 
P.M. — Three-quarters of a pint of saline, with 4 
minims of liq. morph. (i in 40), infused into a 
vein in the arm. Child went to sleep immediately ; 
colour returned ; pulse improved, and vomiting ceased. 
5.45 P.M. — Infused with ^ pint with mln. 2 liq. 
morph. July 17M. — Had a quiet night; can now 
take fluids bv the mouth. Temperature above 105°. 
At 9 A.M. was infused with ^ pint with min. 3 liq. 
morph. July i%th. — Sick twice in night and once at 
mid-day ; infused ^ pint with liq. morph. min. 2. 
Takes plenty of milk by mouth. Wound dressed 
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every day ; looks well. July 2yrd. — The flap on left 
side has begun to bulge. July 2^/h. — Headache ; 
sick once to-day. July 25/A. — Headache present. 
The wounds bulge, but are completely healed. A 
probe was put through the wound, and a considerable 
amount of cerebro-spinal fluid escaped under pressure. 
July 30M. — When the wound bulges and no leak 
occurs there is headache, and vice versa. The tem- 
perature, which has always been from 100° to 102° 
since the operation, has now come down to normal. 
The child is well enough to sit up and knit. Septembet 
ind. — A leak had again to be allowed on account of 
bulging and headache ; this relieves both conditions 
at once. September j^th. — The scar is firmly healed 
everywhere, except the small hole behind the car where 
the leak is allowed. Vomited several times to-day. 
September ^th. — Vomiting continues ; child looks ill ; 
food by mouth stopped. September 6th. — Vomiting 
continues ; pulse very feeble ; condition very restless. 
Was infused twice with i pint of saline with 3 mins. 
of liq. morph. After the first infusion the vomiting 
ceased, and the temperature, which was 103°, fell to 
99% and she was able to take fluid by the mouth to 
assuage thirst. September -jth. — Infused once after 
being.sick. No leak of cerebro-spinal fluid. September 
Bth. — Vomited eight times to-day. September gtk. — 
Vomited four times. The optic neuritis is not better. 
No leakage. September lotk. — The bulging of the 
flaps was so great that some cerebro-spinal fluid was 
allowed to escape ; vomited only once. September 
nth. — Considerable leakage has occurred, and the 
bulging has subsided ; no more vomiting. September 
13/A. — Child has been better and brighter in every 
way. No more vomiting ; takes her food by the 
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mouth ; the leak is stopping and the bulge recurring. 
September 14/A. — Seemed very well in the morning, 
but about 11.30 A.M. she had a fit, which affected at 
first her face only, and very shortly afterwards her 
whole body was convulsed for a few moments. The 
face, floor of the mouth, and the tongue remained 
twitching till about 1 p.m., when some cerebro-spinal 
fluid was let out and the twitching ceased ; buj the 




Fic. iio.~-H*morihagf teaiing up left cerebral hemiaphcre. 
(Carroll nnil BallancF.) 

Large tubercular tumour removcil three monthi before from left cerebellar fot*>. 
The patient was a girl 7 years and 10 nioittha ol<l. 

child remained unconscious, with the arms rigid and 
the left pupil widely dilated ; the pulse was 70. This 
condition was unchanged till 5.30, when the respiration 
suddenly stopped. As the heart continued to beat, 
artificial respiration was kept up for sixty-five minutes. 
Then as the whole course of the symptoms was thought, 
possibly, to be due to recurrence of the tumour, it was 
decided to explore the cerebellum. The child was 
taken to the theatre, and artificial respiration being 
continued, the left side of the cerebellum was exposed. 
No tumour was found. The brain bulged strongly, 
and was discoloured with blood ; a good deal of clot 
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was removed from the surface. The breathing, which 
was resumed after the flap had been thrown down and 
the pressure relieved, now stopped again. As the 
heart could not be heard after the injection of ether, the 
child was thought to be dead, and beyond sewing up 
the wound nothing was done. The parents were 
interviewed, and about a quarter of an hour later they 
left the child. The apparent death took place at 7.10. 
At 7.45 the Sister of the ward thought she detected 
a slight movement. On watching carefully shallow 
respirations were observed at the rate of two per minute. 
These gradually increased till the rate was five per 
minute. On listening carefully to the heart it was 
found to be faintly beating 54-56 per minute. Hot 
cloths were applied and stimulants injected. There 
was no other sign of life ; the sphincters were relaxed, 
and no effort at swallowing made. The eyes were 
examined, but the corneas were opaque, and prevented 
the retina being seen. The heart and respirations 
stopped gradually at 8.30. 

Post-Morlem Examinaiion. — No tumour was found. 
The left side of the brain was discoloured with blood, 
the veins being engorged with blood over the vortex. 
The longitudinal sinus was solid with ante-mortem clot. 
On section the left half of the cerebrum was found to 
be ploughed up with a large hasmorrhage, which had 
spread upwards apparently from the lower and back 
part of the hemisphere. There was no blood in the 
ventricle, and the cause of the hemorrhage was not found. 

Remarks. — This case is a good example of one in 
which a regional diagnosis was impossible. It is well 
known that scurvy in children is not an infrequent 
cause of hemorrhage, and I am inclined to think that 
the long illness of this child had induced a scorbutic 
condition of the blood. 
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For the notes of Cases 2, 3, and 4, and for unre- 
mitting and skilful care of these three children, I am 
indebted to Dr. FitzWilliams, the extremely able House 
Surgeon of the Hospital for Sick Children. 




Fic. Ml. — Fib:o-pl.i!tic tiimoiit of LtbtTl, i8;i. 

The Bpecimcn «as shown by M. Broca at ihc Anatomical Society of Paris. The 
tumour wai growing from the pia mater, the vesicls of thii membrane ramilyinf" on 
both (urfacci. The cerebellum and pons were holiowed out to rcieive it, but the 
lubitance of the brain was not invadeii by the growth. The external surface was of 
a reddish grey colour. On section the surface was of an ashy grey colour, with 
vascular strealci anil black piches of hxmorrha);c. The coniittence of the tumour 
was Armer than that of the brain, and. microscopically, cells and libro-pUstic liisue 
were seen. There are no clinical details, the tumour having been found accidentally 
Id a woman who 'lied of peritonitis. 
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Fic. III. — Fibro-plastic tumour of cerebellar meninges. {Cruveilhier, l8jo.) 

The medulla was pressed on by the tumour, so that a shallow depreuion was 
formed in which the tumour lay. The medulla was in no way invaded by the 
growth. No clinical history is given. 
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Fic. ilj. — Fibro-iareoma of cert'bellar meningc!. (R. C. S, Musriim, 3787.) 

The ipf cimen came from ihc muirum of G. Langxiff to the College of Surgeon* 
in iSj5. 

The tumour ia tpheroiilalt anii prcasei on the nerves emerging from the right liilc 
of the pom anJ medulla. It is cncapiulecl, hard in consistence, anci, microstopically, 
11 a fibro-sarcDma. (Shattock.) 




Fio. 1 14. — Tuberculou» tumour of the cere bello-pon tine angle, (Auvert.) 

Male, aged 30. Severe blow on head three yean before admission to hospital. 
When seen, apathetic, emaciateil, nearly blind, all four limbt paralysed, partial Im* 
of sensation on right side of body, and severe left hemicrania. Death three weeks 
later from convulsions followed by coma. 

The paralysis of the homolateral limb* can now be explained, and that of the 
contra -lateral limb* was due to pressure on the pyramidal tract above the decussation. 
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hcmt If here. (CruVfilhlrr.] 

From a thWA q yeait uf a^c. 

The fillurc of npcratinn for talitary lubcrclF may bt ilue la the frrarncc (i( 
lutrrciilnr unionn iirfliiipertcd duting liTc. TbU ii cipccinlly true of the itiKaK i- 

chilrlhQo*!- 




Frc, ia6, — En>ii>t}ictioma of ccirbcllvm, (R. C. S, MtiKum, 3S6;, A.) 

Occupying itic pottcrior »urfRi:t of the IcFi lobe it * rDdii'kil firm lumaur, Tl 
(Urfia i> cuvereH hy the menibrines, tni it lia in a ilc-cp inUcnt^tiun ul iKi 
bcHum, 

From d patient who wadetvl from oilrjti* Atfmtattit. 




^ 
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Fie. 119. — Spi ml) '-cell pit iirtcmi oF iht nu<liliity nt'vi?. ihi- fife oF « wsloat. 
jifitwin; into the inlcrnil aiirlitnTy mMIuir. (Pnlilier,) 

n.TympHnic cavilywith mall.cui «nil incur; i-,vc*IJbiilF; c.nclilej ; T.iarcoini 
of fuMtorj picrve j T, Ihr new B'owili MtcnJing into the lutcrnjl mctltui. 

Jfinery afCau, — I^alirnl A ^i'o^laIl. Tolal dtrafnc-m fnr ((.-n skm*. Three Tnncuilt 
befott ilcjth •liiubUe optic ncurilii. loon InlJutvril by lc(t-iiri«i faci),| iialiy j|,,| 
■tctnenlia. 

Aaiffn.^TUe facial »nil auditory n*rvi'« werf iiivulvpil in Ihc tumour. No 
cluingn had calicii placr in the lympanurni, vctiibiilr. ar cochlra. 

The t|icdincn vmt obtiiiicil by Dr. von MiJlingco, uf CoiuiantiDopIc, sad arat 
bj him to prof. Poiitjcr. 



276 SOME POINTS IN THE SURGERY 




Fig. I }i. — Endothelioma of cerebellar meninges. (R. C. S. Mujciim, 3779, C] 



F, F., aged »6, admitteii into SI. Thomas'i Hotpital under care of Dr. Sharkey, 

iune 1902. Three months previously the patient brjian to tuffer from frontal 
eadache and vertigo; the sight was beginning to fail, and there were occiiionil 
attacks of vomiting. The heaiiache increaied, and was often icvere at the bick of 
the head. Two months ago double vision was noticed, with ataiy and difKculty in 
walking, and deafness of the right ear. On admission the gait wai cerebellar. 
There wai no paralysis of limbs and no anxithcsia j clouble optic neuritii, lateral 
nystagmus, and slight skew deviation of eyeballs j deafness of the right ear; 
□ccasional vomiting. Headache in right occipital region, increased by mental 
exertion ; inco-ordinalion of right hand ; right-sided hemiataiia ; tendency to fall to 
the right and rotate to the left ; head depressed towards the right shoulder. 

Operation in Tiuo Stages. — Auguit 11, 1902, — ^1 removed the bone over the right 
lateral lobe of the cerebellum, August 16. — The dura was opened and the tumour 
removed ; the latter was firmly attached to the dura mater on the posterior surface 
of the petrous bone. 

On removing the growth two spurts of blood occurred ; the hemorrhage was 
quickly controlled by pressure. Death took place twenty-four hours later, although 
bleeding did not recur. At the autopsy the tumour was found to have been 
adherent to the dura mater over the lateral and superior petrosal sinuses j this 
portion of the dura was softened, and the hzmorrhage had taken place from the 
lateral and superior petrosal sinuses. 
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Fw, IJJ, — FibromagroumtMromlhtlcfcacouslicncrvr, compressing the left lateral lobe 
of the cerebellum an<l ihe lower surface of the left temporal Inbc. (Weiietlburg.) 

The tumour wai 3 cm. wide and zj cm. in the sagittal ilirettion. 

The record of this case Li given by Dr. Mills in full. It shows how clinically 
such a groiAth can be overlookeil. At the necropsy the tumour was founii together 
with internal hyiirocephaUis. For the relief of the lymlrome tymptoms an operation 
was performeil by Dr. Frarier, the prefrontal region being selected. 

" Filwomala arc r^irc, but are relatively more frequent in the cerebellum than in 
the cerebrum. The majority of these tumours are on Che left siile. They may 
undergo cystic, fatty, or myiomatnus degeneration. Most wrileri persist in calling 
these tumours neurofibromata. The best example of a true neurofibroma ii (he 
imputation neuroma, therefore fibroma would be a better term for these growth*. 
Because of the slow powth ami the nature of the tumour, clinical symptoms 
may not appeal at all. There may be no symptoms of such a growth, the tumour, 
luuuspected before, being founil at the necropsy." 




Fw. IJ4. — A Inimnr tht nMt >rf i faaatam t to, at > firm Atm ciiiMiWriwg. 
b the left antaUttfoalinc >pKc. (FrMakri *n' Hdol} 

M*'rrW<l wmrun. apiri {I )nfm. Hcacd «Kr AAcdtc. fw l| ymn M 
•«!'"'« ••! Ic/i h«. «fin. '*4 bee. Hoti^ faM^W. I** thhu IUmm hU U 
»*> ^r<" ••> }i«n Mxt. UmI nwifinMi. tiiihifcr mM vsanJiBif. VW«m 
"<«bvf- from nnrilK »"- «■ UA m*. Pardfik al Wft ntanul tMtat. Auilc 
«*llt *«ti MdMn M fiU to If* ^«. 

FTacskri aiut Hu mvi i^ ohb, tvc <rf thr Irft MsoMif narw, oM aT dHI 
"fHi<><» CMC of Ubtml Wi «f ik •ooMtir. iwl avr «r tMmaw «< Um ri|l« 

" lo (hn (TM^ «f nvav) iWc M an tsrfy tffarmi* al tjui^mit liftliHr to 
mvvtVBWM «f , ^1, c^ „^,_ TW IUk jtlt, a^ 7*^ a«« aMJ t* 

innlvM : how ocat Uaotto, MstifD, *aAM«. IWnl VMilfu, t»i luui f»%.~ 
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I'lCt. IJ5- — Ncurnjbronia of the right acomtic nerve, 
(Frainki-I, Hum, Wooliey, and Eliberg.} 

Male, MgtA 48. Fivr ]mra before being leen, cHminution at hearing right aide. 
Three yean ago, cerebellar gait. Two yean ago, impairmenl of vition. 

On examination ; — Ataxic gait j falla to Irfr siile ; mental apathy ; double optic 
neuritis i right facial paralyaia last four montha ; tight eitremilies staiic, left 
apastic ; hea.lache not generally aevere ; conjunctival anil corneal reflexei abient } 
tenderneia right occipital region. Patient died forty-eight houra after lint ilage 
operation. 

The author! deicribe another caae in a man aged 42, alao fatal after operation. 
In thi> ptient, aa in the one deacribed, the 5th, 7th, and Sth cranial nerve* on the 
aide of the tumour were involved. 

At the end of the paper a r/um^ of lix other caact previouily publiahed it given. 
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F[G. Ij6. — Encapsulalcil sarcoina of ihe circbcllar meninges comprcsiing upp»r 
jurface of vcrmii. (Hemlric Lloyd and Perceval Gerion.) 

F. E.. maie, aged zi. 

Discharged in 1S94 from nautical tchool ihip for ttupiility and injubordinaCion. 

Siibt^c^uently became irritable, melancholy, and tufterecf frc<]uent headache. 

No hitEory of trauma, 

Prisml Iliitiii. — In Augmt [£97 intenle headache, ilull mentally. Failure of 
tight and hearing. 

On and afrrr AJmiaion /o Hoifiml, Fibruary 1898. — Scmi-itu porous condition. 
Limbi Hexed. Head heli) by hands. Complains of pain in hea<l. Can icarcely 
stand, and if auiited to ilo so ha> tendency to pitch forward. Total drafneii. 
Double optic ncuritii. Patellar jerks change in intensity — normal, minus, or plus. 
Several attacks of vomiting. Study of various forms of sensation impracticable. 
Patient became gradually weaker, respirations assumed Cheyne-Stokes type, and 
patient ilied April ], 189S. 

Attioprf. — A large encapsulated nodular tumour was found lying upon the 
vermiform process beneath the tentorium. It had grown from the meninges. It 
was not ailherent to the brain, but had compressed the vermis an<1 ijuidrigeminal 
bodies. The tumour was 6 cm. wide and 6.5 cm. long. The tumour was vascular 
and was a aarcoma. The aijueduet of Sylvius wa) pervious. The ventricles were 
much distended. 
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Fic. 137. — Fibro-iarcoma of left cerebellar hemisphere. (Chinee and Spiller.) 

Male, aged 26. Severe occipital he,i<lachc, Eaiter [904. In July vomiting 
occurred, [n November paraly>ii of left eiternai rectui, climneu of viiion, and 
photophobia. In December slight left facial pally and <louble optic neuritis. 
Patient gradually deter ior at eti, and developed a tendency to fall towards the left (irie. 
He died suddenly on April 7, 1905. 

Rtmarki, — The tumour was situated upon the outer portion of the left lobe of 
the cerebellum, to which it was only loosely attached. It was very favourably 
situated from the point of view of operation. It measured 4x5.5x5 cm., was 
hard in texture, and had deeply indented the cerebellar hemiiphere. The third and 
lateral ventricles were somewhat dilated. 
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Fibrosarcoma of Cerebellar Meninges, 

Figs. 138 to 144. 

To prove that operation for cerebellar tumour 

the adult may be completely successful, I m^ay 

"mention that in 1H94 I removed an encapsuled 

fibro-sarcoma from the right cerebellar fossa of 

t woman aged torty-nine years, and that she is 
ive and well now. The following is an account 
"the case : — 
Female, aged forty-nine. Seen with Mr. Lunn and 
Dr. Bee V or. 
H Family llisiory. — One brother and one sister died of 
phthisis. Present Illness. — Twelve months ago began 
to suffer from vertigo and pains in head, chiefly in 
frontal region, and mental dulness. During last six 
months eyesight has been failing and the right ear 
became deaf. During the last three months pain in 
the back of the head has become more marked, and she 
lias had several attacks of severe vertigo and right ear 
tinnitus ; she has never lost consciousness. Has lost 
flesh and strength lately. No history of Injury. 
^ Present Symploms [Noi-ember 14, 1894). — Headache, 
^^initing, double optic neuritis: right disc more swollen. 
Righc grasp less than left. Right knee-jerk more brisk 
tha.n left. Is giddy when walking, and tends to fall 
towards the left. Lateral and vertical nystagmus : 
former more marked on looking to left. Scars of old 
suppurative otitis on right drum. No tenderness on 
percussion of cranium anywhere. Watch heard at half 
inch on right side ; left ear hearing normal. No 
anjesthesla anywhere or loss of muscular sense. No 
inco-ordi nation of upper limbs. 







•)Du«.Hil>- 



Fio. 140. — The dUgram rcprrtrnta a neuly horiaoDUl leaion piling through the 
pctroui. It wai liuwn the Jjy aftci the removal of ilic lumtivir li thowi thr 
ciKnt of ihe apming in Ihc bunt and dura, a ail the poiiiion ol lllc tumour 
befoiF ill iucc«ii(ul rtmovdl. 




Pic. I^i- — Phologriph of tumour inmuiliatcl]' after fCBlaval. 
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Fin. 14Z. — Drawinig of right uccipilal region of ikull, thowing the outlioe of the icilp flip, the 
portion of bone removeil, the coune of the aigmoid ilnus, and the lite of the eiottMJi. 
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Operafiot, November 19, 1894. — Scalp flap thrown 
down in right occipital region and bone removed. 
Towards the external occipital protuberance an exostosis 
was discovered and removed. The exostosis presented 
towards the dura as well as externallv. The inward 
projection had occluded the lateral sinus. When, 
therefore, the exostosis was removed the sinus filled up, 
causing a considerable alteration in the venous circula- 



fm, 14]. — Inner »ji«< of bonj (troovt foi bitiil iiii:i> in ihc rcgtiin of llic 
cloBliMii. Note t.h<l thr riniiug>i) piu]ettr>l fiihiirclr, jnrl )hu> nblllctalFtI ihe 
(rnove. 



tion. The result was the patient collapsed, and 
respiration ceased. Patient was revived with much 
(lifficully. 

OperatioM^ November 26, i 894. — Flap thrown down, 
and then dural flap thrown down. Solid tumour found 
attached to dura over inner part of posterior surface of 
petrous. Somewhat firmly fixed, and the finger had to 
be insinuated between pons and tumour to get it 
away. 

Patient, after a somewhat protracted convalescence. 
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recovered. The fifth and seventh nerves were injured 
at the operation, and the right eye ulcerated and had 
to be removed. The optic neuritis in the left eye 




Fic. 144- — Pmient twelve yean after operation for cerebellar turnout. 
(Mi. Lunn'i caK.) 

The Kalf flap is concave. The ala nasi haa been deatroyed by trophic ulceration. 
the result of injury to the fifth nerve. 

cleared up with recovery of good eyesight. Some 
trophic ulceration occurred at the angle of the mouth 
and at the right ala nasi ; this ultimately healed. 
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SepUmber 1906. — Patient is alive and well, but has 
right facial palsy and anEEsthesia corresponding to the 
right fifth nerve. 




Figs. 145 to 148, illustrating a case of Compound Com- 
minuted Fracture of the SkuU and Laceration of the 
Brain which was under my care twenty years ago. 

Ttie OM '» introduced lo that a comparlaon may be made between Fig. 145 
ind Figs. 81, 82, S], iiS, 119, 144, 171, anil 172. After the comminuted 

fngrarnli of ■ fricture of the ikull arc removed, and the ptient recover!, 
tihv fcalp falli in, forming ■ concave deprctalon. The >ame ii true after removal 
of a brain tuiaonr lo loon ai the comlilions within the cranium become normal. 
RcctLirenH m i^rowth of tumour, or condition) which malce for a continuance 
vt abnormnl intra.cranial teniion, cauie the icalp depreiiion to diiappcar. 
Tb* (icatp over tbe cranial defect will then be on the lame level ai the rat of 
the iiralp, oi itwill bulge. Concavity of the acalp fiap will thui point to complete 
rccnvcry. and convexity to a peralilence of abnormal intra-cranial condition!. 

f igi-. S'l, ill, 8j, and 171 ihow bulging of the flap. In the caaes repreaented in 
Fi|i. Si, Ki, and S] no tumour wa> removed: the cauae which produced the 
iwnptoms of tumour peni*t» though the urgent aymptoma are relieved. In Fig. 1x2 
tie icafp ptevioualy concave after removal of the tumour again became convei aa 
thr growth recurred. 

"Tbc patient, a man aged 26, was brought to the Weat London Hoapital in an 
«a«MMC>ou» (tate. He hid been kicked a ahort lime prevlouily in the itable on the 
light wde of the head by a hone of which he had charge. A very tevere com- 
niQnted " Mucer " Picture had occurred, aharp hemorrhage wai taking place from 
the middle meningeal artery, and there waa conaidcrable laceration of the anterior 
regioD of the frontal lobe. 

The aurgical treatment need not be dcacribrd. The man made an excellent 
recovery, and eight montha after the injury waa driving a pair of horaes about 
London all day. 
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Fic. 14.;. — Portrait o( patient eight monthi iftcr injury (Auguat 1SS6]. The hair, 
which had grown freely over the deprnscd icalp, wai cut olT for the purpOKi 
of thii ilcFtch. The ilight appearance of tquint ia incorrect. 
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^ 






Fic. 146. — Dia^ain twivthirili nitumJ liic. ihauin^ the ^Ktenl of ihc '[rpmnon 
III thr trmpoTiil rr);ion. The niinnal luluru. thr linn of fncture. ami lh<? piiiiiinn 
of thr mi'trllt mrnin^'cal Ktttj ii( mitkcil. TtlE iittry below the potnl whrfc it n 
Lnillotcil b^ • diill<-<l line rnlcrnl i cinil in the bonr. The iniall cliapim in the 
uppn ri):hl-hanil (ornci a la miJtc cJ»r ihr poinuof breakage ind tigiturcarttKlwi* 
rnaiu br:knchti tti ibif vtMcL n indicstr* jbniit [he po<ni «• here ihr calkin or heel 
of Khr horanboe ilrovF i portiart of ikull into the briin. The *rmi<nr(ai(*r line of 
tncrurr behin'l Lhii point wai evidently earned by the lemicireular -edp.' of ihc 
lKiru9.hiie. The bone ■long ihii line uai lo deank fractured ihit ic loaktd n if ii 
■d been tul wilh « Icnift. 



^^t-^ 



II Fii:. ]47. — Dij^im (nattinl liie^ anil taken lliim the piect* of boot which were 
tanaTtd ifirr ihe> hid btm fined logtthcr]. The brnkinj ■vrai' «f the inner Liblc 
X" a crcatET Client than the oultr, aad the cImc ind evm fii|>nf of th< fra^Fntnti •■ 
the linn cif fraciufv u rrpvrmitni. TKe ilrpreaajon pvftly cau»ii tlw loclucaf of the 
ftlgmrnti. at it vu not abrupt, tnA any attMlift at 'levitioa -onljr jammM them 
nurr ii; h(ly tagetheT, hence the mon to the trephine. The fotimta « for ihr 
Di4itle tnenin^eil artery. 
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Fig. 148. — Diagram (lwo-lhir<li natural size) to show the ritent of brain, which 
can now be felt puliating umlerneath the scalp. Pari of the Sylvian fiijurc, and 
convatutioni ami luki of the frontal, parietal, and temporo-iphenoidal lobei are 
uposed. The figures againit the itraight dotted lines indicate in inchei the iJM of 
the opening. The curved dotteil line separate) the bone deprcsseil by the horie-kick 
from that rcmovec) with the trephine, x shows about the spot where the calkin 
or heel of the horseihoe drove a portion of skull into the brain i * indicatra the 
place where a counter -opening was made in the dura mater and a catgut drain 
inserted. 



OF TUMOUR OF THE BRAIN 293 





Fic. 149. 



Fic. 150. 



Fig. 149. — Operation for siniiill.nneouB exposure of bolh cerebellar hemisphere*, 
ncccsailating ligation of the occipital sitiii!. (Charles Fraiier.) 

I. Occipital sinua which has been li^nteii and itHecteii with the ilura. z. Mascoi<l 
proccis. 3. A tributary ol' (he lateral sinus. 4. Lateral sinui. J. Occipital 
protuberance. 6. Occipital sinvis. 

Fig. I 50. — Structures in relation to the .interior .ispect of the cerebellar hemiiphcre 
anri the posterior surface of the petrous. Note the position of the 5th, 7th, 
ami 8th cranial nerves, z. 9th, loth. ami 1 ilh cranial nerves. ]. Auditory 
nerve <lrawn to one siile. 4. The facial nerve is seen on its inner siile. 
5. Root of triijcminus as it enters the groove on the apex of the petrous. 

Fraiier urges early operation. He writes: As the eiploratory operation i> 
recogniseil as (he surest, safest, anci most reliable diagnostic measure in tumours of 
the stomach, it shoulil be coniidereil of equal value and importance in tumours of the 
brain. It is unnecessary to preserve the overlying bone, therefore the osteoplastic 
Aap which has done so much to revolutionise the surgery of tumours of the cerebrum 
is not to be employed in tumours of the cerebellum. Puncture of the ventricles and 
lumbar puncture is attended by danger owing to the sudden ilisturbance of pressure, 
as illustrated by many fatalities. Fraiier recommemls the removal of one-third or 
one-half of the cerebellar hemisphere in order to explore a tumour before removal, 
and thus avoid traumatism by the linger and undue pressure or traction on the pons 
or medulla. He says (he percentage of tumours found is yearly growing larger, the 
percentage of partial or complete recoveries is larger, and the mortality hat fallen 
from 70 to j8 per cent. 
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Tumours of the Cerebrum. 

Time will allow only a few remarks on the 
localising symptoms of tumours of the cerebrum. 
In man the left cerebral hemisphere controls 
the highly specialised movements of the right 
hand, is the scat of the sensori-motor nervous 
mechanism of speech and writing, and it appears 
also that the left prefrontal region is more con- 
cerned with the higher psychic functions than 
the right. The leading half of the cerebrum is 
therefore the left, or, as Professor Cunningham 
puts it, man is left-brained and right-handed. 
He writes : " It is easy to prove that the charac- 
teristic right-handedness is one of vast antiquity. 
Of this there is the clearest evidence, not only in 
historical records and pictorial representations, 
but also in ancient mythology and in the 
structure of almost all languages. It appears 
probable that right-handedness assumed form as 
a characteristic at a very early period of man's 
evolution, and most likely before he became 
endowed with the power of articulate speech. 
The ape is am,bidextrous. There is a much 
higher percentage than in the normal individual 
of microcephalic idiots who are ambidextrous. 
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and consequently a great reduction in the per- 
centage of those who arc right-handed. No 
sooner did man assume an upright gait than the 
work of the right hand grew in importance, the 




\1 



Fic. I p. — Thf rtindfrr e( the cuve of Thajrigtn, ntaf Sclisffh.imrn. 
(From Kjrfj Man :n Bnitiin. by Prof. Bo^'il Dawtins.) 



i 

^^Bbalc lo ihr Ittl iD-i Kimrliiiici To ihr riglit. Sir Danid WiUon ri'm.irkt ; 'Thii ii .1 

curl}' unerring ten of ri^hl oi left hamlnlncM, The tkilird aniit can, nr> iloiibt, 

«iccu[c 1 Hj^kiC DC left priiliic at hii will. But an iinprcincttlMtC'l pioiilt ilrawing by 

a right -ha ndcil ilraiijihttman will be rTprrimlni loalcing tn iJic Irfl.' In ihc mujurily 

of paljtolilhic tirawing* within my tench the inimali rtepidH look to ihe left, 

^^HWhich in innip small 'Ir^reF inigKCili (he iil» of rilthl-hinflrilncii on the part nf ihr 

^^^ptiit. With ii-giiil tn thixc in which the prnlilr looki [i« ihi; ri^ht. jbinlitlfty din 

^^■fmnf call be ntrtaincil cithFt in ant w.iy iir ithc nihrr. mil it it .itniinl tn put them 

ivvir In th>: work of Icft-hiin'lcil attiiU. The imprcHlan that nnc rcccivci from the 

™l""i"B "f f^' gMtiKg rTijiilrcr i» tint it w-as kinJoHbtf-lly dcpl((cil frptn jifr, iin<J 

ihit (he animal h.ippcnciF In br facing lo tht- Ti(;]it at the linie ihe jtllti wat en|p>g«l 

in bii work." [I^Mntfri from Cunningham.) 

mctional superiority of the left hemisphere 
Jecame pre-eminent, since all the movements 
which require the higher guidance of the brain 
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re performed by the right hand. Further, 
the active speech centre is situated in the left 
cerebral hemisphere, and the greater part, if not 
^■the whole, of the motor incitations which lead 
^■o articulate speech go out from the speech 
^centre which resides in the left cerebral hemi- 
sphere. There are probably no series of motor 
cts which require a greater reiinement of 
Ijustment than those that result in articulate 
■pcech. It is indeed remarkable that it should 
Jiavc fallen to the lot of one cerebral hemisphere 
preside over the movements accompanying 
L j»peech in the same way as it presides over the 
^■novements of the skilful right hand. If the 
r ^pe is truly ambidextrous, it is reasonable to 
I *:onclude that in the evolution of man right- 
Tiandedness did not assert itself until the upper 
limb had been set absolutely free from the office 
«)t locomotion, and had assumed the higher 
Utics which are now assigned to it." 

Tumours involving certain regions of the left 

ercbral hemisphere are liable to cause derangc- 

cnts in the expression or in the recognition of 

e visual or auditory symbols by which ideas 

e communicated (the facultas signatrix)^ and 

e therefore more easily recognised clinically 

than tumours of corresponding parts of the right 

emisphere ; for example, the right temporo- 
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sphenoidal lobe is often described as a "silent" 
region of the brain. 

A brain tumour may begin in the meninges 
and invade or displace the cortex secondarily, or 
it may begin in the subcortical tissue and then 
grow towards the cortex or towards the deeper 
parts, such as the internal capsule. The history 
of the case and the march of the symptoms may 
decide this point. A meningeal tumour, or one 
invading the cortex, may be the cause of local 
tenderness, or pain on pressure or percussion. 
Abducens palsy is not a localising symptom. 
Tumours growing in the deeper parts of the 
brain, such as the optic thalamus, the corpus 
striatum, or the pituitary body, are at present 
spoken of as "inoperable." This is incorrect, 
tor much may now be done for these cases by 
decompressive operations, and it is by no means 
improbable that in the near future they will be 
successfully removed. A fit is, as we all know, 
an occurrence common to irritations arising in all 
parts of the cerebral cortex. Its localising value 
depends on the recognition of the site of the 
initial local spasm, or the clear description by 
the patient of a psychic or sensory aura preceding 
the fit. The persistence of a local paralysis after 
the conclusion of a fit is evidence of a gross 
lesion. A sensory aura — olfactory, auditory, or 
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J. M., aged 40, admitted lo the Nitionil Hoipital under the care of Dr. Ferrier, 
He wii afterwardi under the care of Dr. Jamci Taylor, who aikcd me to operate. 

The patient ii a left-handed man with right hemiplegia. He u)cil (o bowl with 
the left hand, but write* and feedi himielf with the right hand. 

One year ago he commenced to have difficulty in writing with the right hand. 
Five monthiago in India he had leveral " Minting attackt" and lameneii of right leg. 
He then came to England, and jhortly afterwardi was admitted to hoapital. 
There wai right hemiplegia most complete in arm. Speech ilow, difficulty in com- 
pleting a aentcnce, lometimei used wrong wordi, easily confuied, and emotional. 
The left superior parietal region was 
tender to firm pressure. The right aide 
wai incompletely hemianaesthetic and 
hemian algesic j the Ioie of lenaation did 
not afflict the &cc,and was moit marlced 
in the right hand and foot. The 
sphincters were unaffected. Headache 
was severe, and double optic neuritis 
was present. Antisyphilitic treatment 
did not have any eftect on patient's 
condition. 

The patient gradually became worse j 
the optic neuritis increased, the headache 
was very severe, the mental dulnesi 
and difficulty in speaking increased, and 
operation was decided on. 

0«rfl(/^.-The bone was removed p^^ , 54._Sarcomat«u. solid tumour 
over the left pr.etal reg.on.and over the ^f ,j .^ thalamus, 

posterior part of the left upper frontal 
region. On opening the dura, which was 

under considerable tension, the ccinvolulions were found to be flattened, but no 
tumour could be felt by palpation through the cortci. An incision sufficient to 
admit the finger was made through the caudal extremity of the first frontal 
convolution. On introducing the finger through the cortex into (he centrum ovale 
for i^ inches in a direction downwards ami bnckwards, a hard, rounded tumour 
was fell, and slowly enucleated with the finger. There was no material hemorrhage 
and no shock. The wound was closed in the ordinary way. 

The tumour was about the size of a golf ball. It measured ii| x ij x )} inches, 
and weighed just z oz. The removal of the tumour was effected without opening 
the ventricle. As the tip of the linger reached the deepest surface of the tumout 
the whole finger was enclosed within the brain. The tumour must have occupied 
a subependymal position, and wai at the site of or close by the optic thalamus. On 
making a brain section and measuring the distance from caudal extremity of the 
first frontal convolution lo the optic thalamus, it was found to be i^ to 1^ inches. 
On microscopical section the central part of the tumour was found to be 
degenerating. 

Afitr lie aprralian the headache disappeared, the wound rapidly healed, but for a 
few days the aphasia was almost complete. Feur vieeti afltt i^raiioH there was no 
headache, the optic neuritis had subsided, and speech was much improved j the arm 
was still paralysed, but the right hip and knee movements were strongly performed. 
The hemianxathesia was much leas than before operation. Mentally, patient was 
bright, but was easily fatigued by converaatioo. 

Patient had only two months respite from cliatreasing symptoms, the scalp flap 
then began to bulge and he was readmitted, a little over three months from the first 
operation, comatose and with the flap greatly bulging and very tense. Operation waa 
immediately carried out and a tumour masa 6 oi. in weight removed. For two 
week* aflcrwarda he waa sensible and able to indicate simple wants, but a fungating 
mass again protruded through the cranial opening from which several hzmorrhagea 
took place. Death occurred four weeka from the aecond operation. The aecond 
tumour WM more cellular and more vascular than the one first removed. 
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visual — localises the tumour behind the motor 
region. Idiopathic epilepsy, hasmorrhagc, de- 
mentia, and melancholia must be recognised, 
apart from brain tumour. Among the sources 
of error in localisation may be mentioned 
multiple tumours and oedema spreading widely 




FiC. I 5;. — Sprrniiing criltnia <•( (he ci'ntniiii ii-mi-nvAle, from x imall nodule in the 
right prefrontal cortci, 8econ<bry to a renal carcinoma. (JaniM Collier.) 

The cerebral aympcoms were very urgent, anci rleath occnrreci m fourteen ilayi 
.iher their appearance. There were no localising signi during the lir»t leven <layt. 
The while matter of the tight hemisphere was enormomly iwollen, lofter than 
normal, and lomewhat jelly-like in appearance. 

from a tumour — a condition described by James 
Collier. It is often difficult to determine 
whether tumour is present or not when the 
symptoms are not typical, and it is to be borne 
in mind that large, slowly- growing tumours 
may be present without any symptoms which 
are unequivocal. For example, epileptic fits 
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and headache may lea.d to the suspicion ot 
the presence of tumour years before other 
symptoms arise which justify operation. It was 
formerly thought that occasional lits beginning 
locally, followed by loss of consciousness, though 
attended by persistent local headache, would not 
justify an operation unless optic neuritis was 
present. It is now known that optic neuritis may 
not be manifest till shortly before death ; and it 
is no longer thought necessary, but rather dis- 
astrous, to await the completion of the syndrome 
before operating : the importance of opening the 
skull before the tumour has attained a large 
size being fully recognised. Surgical inter- 
vention is, unhappily, still our only remedy for 
certain classes of brain tumours, but only too 
generally the same apathy prevails in adopting 
this remedy as was prevalent twenty-five years 
ago in operating for analogous disease in the 
abdomen. It has been already pointed out that 
the difficulty of making a precise diagnosis at an 
early stage of the disease is prominent among 
the obstacles to successful operation. Not many 
years ago the nature of many abdominal diseases 
-was not ascertained until the abdomen had been 
opened. In the early Listerlan days the con- 
dition found on opening the abdomen often 
differed widely from that expected. This is 
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much less frequently the case now. The 
diagnosis of intra-cranial disease is, speaking 
generally, a far more complex problem than that 



-% 




roNGRuc biXNCtn 



f)r., 1 ;6. — Arras snil crntrrt nf (he laloral sspect of the human 
hpmiccnbrum. (Mills.) 




Fiti. I 5". — Arfi* anil ccntrei of the mrsial aipcct of the human 
hcmiMTtbriim. (Millj.) 

of intra - abdominal disease ; and, moreover, 
within the skull an exploratory operation cannot 
be conducted in the same rapid and complete 
manner and with so little serious risk as in the 
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abdomen. The maxim that diagnosis must 
precede operation is only true of those diseases, 
the signs, symptoms, and course of which are 
fully comprehended. When the early clinical 
manifestations of a disease are ill understood, 
and when danger attends delay, the surgeon is 
content to act upon a provisional diagnosis. 
Many lives are thus saved, and diagnosis becomes 
perfected. 

The signs and symptoms of tumour of the 
occipital, frontal, and parietal regions will now be 
briefly referred to, and some cases related which 
illustrate the statements made. The functions 
C3f the cortical regions of the cerebrum are illus- 
trated by the diagrams ot Mills. The convexity 
<z>f the hemisphere is the region of most interest 
to the surgeon, since it is the surface which is 
exposed in all procedures for the operative 
x-emoval of brain tumours. The other surfaces 
^nd the deeper parts are not so directly accessible, 
^uid will only be incidentally referred to in this 
lecture. 
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Tumour of the Occipital Lohe. 

In the cortex of the occipital lobe and of 
the adjoining parts of the parietal and temporo- 
sphenoidal lobes are situated the visual centres. 
Various authors agree in stating that the retina 
is represented on each side of the calcarine 
fissure. The primary visual cortical centres 
are on the mesial part of the occipital lobe. 
Here objects are seen, while in the higher 
visual centres they are recognised. These higher 
visual centres lie in the cortex of the outer 
aspect of the occipital lobe, and extend on to 
that of the adjacent lobes. Possibly the centres 
for Colour recognition lie iu the cortex of the 
convolutions (temporo-occlpital) of the tentorial 
aspect of the occipital lobe. 

Henschen of Stockholm has met with a 
remarkable series of cases illustrating the cortical 
localisation of the sense of vision as distinct from 
the higher centres for the recognition of things 
seen. When the grey matter of the calcarine 
fissure, or the fibres of the optic radiation leading 
thereto, are destroyed, the patient docs not see 
objects on the contra-lateral side of the median 
line {homonymous lateral hemianopsia). When 
the higher centres on the external aspect of the 
cortex are destroyed, the patient has, not hcmi- 
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anopsia, but mind - blindness, word- blindness, 
and other defects of appreciation of the objects 
seen, — seeing, he sees but docs not perceive. 
These higher visual centres attain a. higher 
degree of evolution in the cortex of the left 
hemisphere. Not only does a total lesion of 
the calcarinc visual centre produce complete 
hemianopsia, but a partial lesion of the grey 
matter of the calcarine fissure (or of the optic 
radiation) produces an absolute scotoma of 
constant nature. A lesion limited to the upper 
lip of the calcarine fissure determines a scotoma 
involving the upper part of the contra-lateral 
half of the visual field, a lesion limited to the 
inferior lip of the calcarine fissure determines a 
■cotoma involving the lower part of the contra- 
lateral half of the visual field, lesions of the 
ottom of the calcarine fissure determine a 
cotoma involving the middle portion of the 
crontra-lateral half of the visual field. Henschen 
gives several charts of visual fields from cases 
illustrating his views. He also relates the 
following remarkable case of bilateral lesion : — 

iln the left hemisphere the cortex ot the calcarine 
fissure was destroyed, the lesion only involving 
the white matter quite close to the occipital 
pole, so that the optic radiation was in no way 
affected. Besides this, nature had made a re- 
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markable control experiment ; the lateral surface 
of the other (right) hemisphere was to a great 
extent destroyed, but this second lesion did not 
give rise to hemianopsia, which was present only 
on the right side of the field of vision. He also 
relates a case in which there was hemianopsia 
and scotoma due to the presence of a bullet 
which had lodged in the calcarine fissure, and 
which was successfully removed. 

Touche of Brevannes considers that there is 
a special centre for " topographical memory," 
which he defines as the faculty of recollecting, 
not the objects themselves, but their relative 
positions in space. He instances a patient who 
could describe perfectly Notre Dame, the Hotel 
Dieu, and the Palais de Justice, but could not 
describe their relative positions to one another 
and to the Seine, though he had lived for many 
years in that part of Paris. His conclusions 
are — i . That topographical memory may be 
affected independently of its constituent elements. 
2. That a lesion of the left hemisphere only 
will determine its loss. 3. That the centre for 
topographical memory is on the inferior surface 
of the temporo-occipital lobe. 4. That complete 
destruction of what is ordinarily termed the 
visual area (the cuneus, the lingual and fusiform 
lobules) on the left side is compatible with the 
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persistence of the memory of contours and 
colours. 5. That even a partial destruction of 
the fusiform lobule (middle third) on the left 
side causes loss of topographical memory. He 
relates cases which appear to show that when 
this particular area is uninjured the patient, 
though he may have hemianopsia, is able to find 
his way about ; when it is destroyed, the faculty 
of orientation may be lost, though there is no 
hemianopsia. 

The one striking symptom of tumour of the 
occipital lobe is some form of defect in visual 
innervation, the most common being hemi- 
anopsia, the objects on the opposite side of the 
median line not being seen. Hemianopsia is 
almost always present, and its localising value is 
especially great when it is first in date among 
the symptoms of tumour. Visual hallucinations 
or spectra may precede the hemianopsia, as in 
the case of angiolithic sarcoma recorded in the 
early part of this lecture. In a case of tumour 
of occipital lobe described many years ago by 
Gowers, the hallucination took the form of a 

flickering of light like a golden serpent moving 

Very fast in all directions.^ 



' In one of Oppenheim's cases of tumour of the occipital region the 
nian before operation had hetnianopsia, and after operation for a time 
described hi* hand* as looking like coloured plush. 
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The Wernicke hemianopic reaction of the 
pupil is a means of determining whether the 
lesion lies between the optic chiasma and corpora 
quadrigemina, or farther back in the visual 




Fic. I 5K. — Horizontal tection of the occipital lobe, showing the optic 

radiation (aftrr Raymonii). 

a, internal capiulc ; Fu, pulvinar j AV. nucleu* cauclatul j Hy, hippocampui } 
Ta, [npctum i RO, optic railiation ; Fli. inferior iongitiidinal faicicului j Cai, cilcarint 
fi*>urc. 

pathway. If the beam of light falling upon the 
blind side of the retina causes no contraction of 
the pupil, it is assumed that the lesion is in that 
portion of the sensori-motor arc of the pupillary 
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reflex included between the chiasma and the 
corpora quadrigemina ; if there is reaction of the 
pupil the lesion is in the optic radiation or the 
visual cortex. A fit resulting from an occipital 
tumour may be preceded by a visual aura. As 
the tumour extends forwards motor and sensory 
phenomena are likely to arise on the contra- 
lateral side, and in tumour of the left occipital 
lobe language defects from involvement of the 
angular gyrus and the caudal extremity of the 
superior temporo- sphenoidal convolution. In 
some cases cerebellar symptoms are observed, 
such as staggering gait, Romberg's sign, etc. 
The visual signs prove that the tumour is not in 
the cerebellum. The cerebellar signs indicate 
increased pressure in the cerebellar fossa. The 
tumour does not exercise direct pressure through 
the tentorium, which is much too strong a 
membrane to be displaced, but blocks the 
aqueduct of Sylvius or otherwise interferes 
with the secretion or flow of cerebro -spinal 
fluid. 
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Illustrative Cases. 
I. A lady aged forty, a patient of Dr. Wilfrid 




Fjc. i$9. — Gltaina oroccipiul Lobe. (Dr. Riiisi Ruuell's cue.) 

Tiler lEClian ii at i low leucl, where the tumour i) mliil. ll ihow* the iavalve- 
tncni nf the optic niLtiationi. At i highrr level the lumaiir occupied the outer 
aipe«t of the Dccipiul lobe (ftcept tht tip) and wi) cyitk. 

Dawson, was confined in August. Nine days after- 
wards she had a fit, but seemed to recover com- 
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pletely. The following Easter she complained of 
headache, which graduaNy grew more severe. Three 
weeks before I saw her Dr. Risien Kussell examined her 
and could find no evidence of gross intra-craniai disease, 
but two days previously he discovered early optic neuritis, 
most marked in the right eye, and right abducens palsy. 
When seen by me (in July) the headache was very 
severe, vomiting had occurred oflF and on for six weeks, 
and besides the signs mentioned above there were 
staggering gait, Romberg's sign, left Babinski reflex, 
complete left hemianopsia, and Wernicke's pupillary 
reaction. The conditions were confirmed next day by 
Dr. Russell and Mr. Gunii. 

Oper>itcoa.—^\rst stage. Bone removed over right 
occipital region. Great intradural pressure relieved by 
withdrawing two ounces of cerebro- spina! fluid by 
lumbar puncture. Twenty hours later patient died in 
a tit before the dura was opened. It had been arranged 
to do the second stage of the operation forty-eight hours 
after the completion of the first stage, 

Autopsy. — Convolutions much flattened. Large 
cystic glioma of right occipital lobe. This tumour 
appeared on the outer surface of the lobe, and there 
was a line of demarcation between it and healthy cortex, 
It could apparently have been enucleated. 

Remarks. — The case illustrates the danger of sudden 
death 111 cases of brain tumour, especially in relation to 
operation in two stages. In this case the removal of 
the bone over the occipit.Tl lobe was not accompanied 
by any appreciable loss of blood, fall in blood pressure, 
or shock. A two - stage operation is advisable when 
there is loss of blood and shock, but it is not advisable 
(and this case is an instance in point) when the patient 
is in good condition at the conclusion of the first stage 
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of the operative procedure. The fact that the tumour 
was cystic explains the rapid increase in pressure, the 
rapid onset of symptoms, and the sudden death by 
arrest of respiration, 

II. A case of brain tumour in which hemianopsia 
was the dominant symptom is related by Souques. A 
soldier, aged twenty-three years, was taken ill one day in 
April 1890 with buzzing in the ears, vertigo, mental 
confusion, and aphasia ; the attack proved transitory, and 
he returned to duty the next day. During the next 
twelve months he had attacks at intervals, with transitory 
aphasia, and became unable to read or write, so that he 
was compelled to ask a comrade to read his letters to 
him and to write those he wished to send. He had no 
difficulty in understanding what was said to him, and 
his difficulty in speaking was only transitory. In April 
1891 he was admitted to hospital under Souques, the 
diagnosis of the military medical authorities not having 
proceeded beyond epilepsy and hysteria. He then had 
optic neuritis, right hemianopsia, and agraphia; the 
agraphia was not quite complete, for he could write his 
own name, and he could write figures. He could identify 
any letter, whether in scrip or print, but could not 
read a syllable, so that he was word Wind, but not letter 
blind. He could add and subtract correctly, and write 
and read figures, so that the case lends support to the 
view that there is a centre for numbers distinct from 
that for letters and words. The patient became 
gradually worse and died in August 1891. At the 
autopsy a large glioma was found in the left hemisphere, 
occupying the white matter of the occipito- parietal 
region ; it came to the surface on the external aspect 
at the angular gvrus, which it had destroyed, and on 
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admission. Fits occurred at intervals without notice- 
able change for seventeen years, and then became more 
frequent. With the increasing frequency of the fits 
failure of sight was noticed, and speech became difficult. 
Sight failed slowly and progressively, and in five years 
she was, except for bare perception of light in the 
central portion of both fields, totally blind. The right 
side of the field of vision was first lost. Towards the 
last she also lost the faculty of direction, so that she 
could not find her way about the wing of the asylum of 
which she had been an inmate for twenty-two years. 
She died on July 14, 1902. The skull was very thick. 
There was considerable excess of cerebro-spinal fluid. 
The frontal, parietal, and temporal lobes were normal. 
Over both the external and internal aspects of the 
occipital lobes the pia mater was thickened, adherent, 
and very vascular ; the surface was covered with false 
membranes forming bands, which in places appeared to 
penetrate into the cortex. The convolutions of the 
external aspect were small, puckered, and atrophied ; 
their original shape was lost, and they were penetrated 
by false membranes. The appearances of the convolu- 
tions on the internal aspect of both lobes were the same. 
Fluctuation could be clearly felt on palpation of the 
surface ; the thickness of brain substance between the 
surface and the ventricular fluid was only 2 mm. 
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Tumour of the Frontal Lobe. 

The outer surface of the frontal lobe i 
bounded posteriorly by the fissure of Rolando 
This is true not only from the point o 
view of the anatomist, but also irom that o 
the physiologist, since recent experiments o 
the brains of the chimpanzee and gorill 
and actual electrical stimulation of the brai 
of man* show that the motor cortex doe 
not extend behind the Rokndic fissure, for i 
the grey matter of the precentral convolutio 
are represented the movements of the chi 
groups of muscles on the contralateral side 
the body. The following brief remarks refe 
chiefly to the left or dominant frontal lob 
The cortex of the frontal lobe can be co 
veniently divided into a posterior part, whic 
when appropriately stimulated, gives rise t 
muscular movements, and an anterior part, 
anterior pole, which is "silent" when treate- 
in a like manner. 

The posterior-frontal region is limited to th^ 
ascending frontal convolution and a. portion 
the cortex of the caudal extremities of the 2n- 
and 3rd frontal convolutions, in which arc re^ 
presented the movements of the head and eyes 
The movements produced by stimulation of tb^ 
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not often present much difficulty. The initial 
local spasm of a fit or a local paresis is patho- 
gnomonic of the site of the lesion. 

The mid-frontal region of Mills contains 
Charcot's motor graphic centre at the posterior 
end of the second frontal convolution, and the 
motor speech centre (Broca, 1870) at the 
posterior end of the left third frontal convolu- 
tion. Between and in advance of these centres 
are those concerned with the movements of the 
head and eyes. The movements of the head are 
represented on a higher level than those of the 
eyes. Mills says " that the symptom complex 
of this region is motor agraphia, motor aphasia, 
fits with movements of the head and eyes as the 
salient feature of the local spasm, and psychic 
symptoms of a special sort, such as transient 
affection of memory." 

The true anterior -frontal region is con- 
cerned with the highest psychic functions, and 
this is especially true of the left prefrontal lobe. 
Destructive lesions in this situation give rise to 
loss of the highest functions of the brain, such 
as ideation, memory, control, attention, and 
judgment.^ 

> Polimanti givea a rtsumc of the results of experimental removal of the 
anterior pole of the frontal lobe on one or both sidts in his work 
Contr'thuti alia ¥iiioh%ia rJ all' Anatemia Jri Lohi Froniali. Bianchi'i 
observations are verj- striking (Congrfss of Rome, i 894). 
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Illustrative Case. 

Convulsions followed by Motor Agraphia. 

Man, aged twenty-eight years. When eight years old 
fell, striking the occiput, but no symptoms known to have 
ensued. In February 1899 he had a convulsion after a 
hearty meal ; a year later a second convulsion occurred, 
and a third and a fourth in the course of the succeeding 
six months. In June 1901 he had a series of minor 
attacks ; occasionally while talking he would look 
queer, appear dazed for a few seconds, and then pro- 
ceed with the business in hand as if nothing had 
happened. On May i, 1904, he had a convulsion 
without loss of consciousness, the right side of the face 
being the part affected. The attack was repeated ; on 
one occasion he had twelve such attacks within two 
hours. About this time he became unable to write ; 
there was slight paresis of right side of face, but none 
of limbs. There was no ataxia. Speech was thick, and 
he paused unduly between his words ; he had no diffi- 
culty in reading or in naming objects shown to him. 
In attempting to write he could only make meaningless 
strokes, though he held the pencil correctly, and there 
was no want of precision in the movements of the hand. 
His wife stated that his mental condition had under- 
gone gradual change since the commencement of his 
illness ; he had become irritable, and seemed less able to 
understand. On May 21, 1 904, the posterior part of the 
left frontal region of the brain was exposed and a tumour 
removed. " It lay across the foot of the second frontal 
convolution, encroaching somewhat on the lower half 
of the first and slightly upon the upper posterior 
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portion of the third frontal convolution, and on the 
anterior edge of the precentral convolution. After the 
operation there was paresis of the face and of the right 
hand, as well as agraphia. But these soon cleared up, 
and on June 12, 1904, the patient was able to write a 
letter. (J. W. MacConnell.) 

When there is evidence of psychic dissolution 
preceding the onset of motor phenomena, the 
presumption is strongly in favour of the tumour 
being in the frontal lobe. Head and eye 
movements, and motor speech and writing 
defects, are also special symptoms of frontal lobe 
lesions. Motor agraphia and motor aphasia are 
associated with the loss of all kinds of skilled 
movements of the arm and leg {Mills}, such as 
painting and dancing. There is no loss of 
common sensation on the opposite side of the 
body, but there is loss of the power of localising 
light touches and of muscular sense when the 
motor cortex is involved, as was long ago 
pointed out by Horsley. This can best be 
explained at the present time by the tumour not 
only involving the precentral convolution, but 
also extending behind the fissure of Rolando, so 
as to involve corresponding areas of the sensory 
cortex. There seems some doubt whether a 
specific form of ataxia is determined by lesions 
of the frontal lobe. Bruns attaches importance 
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this symptom, which in one case enabled him 
to diagnose the site of the tumour ; he operated, 

IInd the patient recovered. In another case, on 
the other hand, it led Hitzig into error, tor he 
believed the tumour was in the cerebelhim, 
because of the ataxic phenomena, and opened 

Rhe skull in the occipital region, but the tumour 
vas in the frontal lobe. Frontal ataxia is mani- 
cstcd when the patient stands or attempts to 
I walk. When stood up he sways to right and 
|o left, and would fall if not supported, but in 
^alking docs not describe zigzags, and does not 
ktagger like a patient with a cerebellar lesion. 
Some authors, for example Bruns, look upon the 
condition as due to paresis of muscles of the 
Hjtrunk and neck. Mills describes a case in which 
' the ataxia of the fore limb might be considered 
Wf& due to loss of the power of attention, the 
patient being unable to convey food to the 
mouth with any certainty. Grainger Stewart 
has recently pointed out that a fine vibratory 
^-tremor may occur in the extended homolateral 
^^pper limb, and that the epigastric and ab- 

Idominal reflexes may be absent on the contra- 
lateral side. The headache in a frontal lobe 
Rumour may in some part ot the course of the 
case be occipital in site. Some frontal tumours 
fulminate with fearlul headache : in one case 
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seen by me the man, groaning in pain, sat up 
continually in bed holding his forehead with 
both hands, and with the body bowed forwards 
till the head touched the bedclothes. The per- 




Fig. 166. — Glioma of iVont.il loiw. 

Mitroscopic section by Dr. Gordon Holmrs, 

Tht upper figure ghowi the highly cellular nature of the groulh and the well- 
fornicil blood -vcsir Is. At one pari of the tumour (see lower figure) tome inter- 
cellular tubercular were found, but iheae ilid not slain red with the van CietDn 
stain. The well-formeil walls of the blood-vcsiels and the non-staining prapcrty of 
the intercellular substance prove the tumnur to be a glioma, not a sarcoma. 

sistent headache of tumour is quite unlike the 
transient headache sometimes associated with 
idiopathic epilepsy. It may again be noted that 
epilepsy may occur from irritation arising in any 
part of the cortex, and not simply from irritation 
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of the motor area; that it occurs in hysteria and 
idiopaihtc epilepsy, and in many gross lesions 
other than tumour. When tumour involves the 
orbital surface of the frontal lobe, symptom.s 
referable to pressure on or invasion of the 
olfactory lobe or optic tract may be present. 

The follow/lng case of glioma of the Irontal 
lobe illustrates a point of practical interest, 
namely, that a highly celiular tumour of the 
brain is not necessarily very malignant. This is 
true, not of brain tumours only, but ot tumours 
of other parts of the body : thus a large cellular 
carcinoma mamm^ may prove less malignant 
than a small atrophic scirrhus with tew cellular 
elements. 



" In 1903 a mail, aged thirty-two, was admitted into 
the National Hospital under the care of Sir William 
Gowers. Three years previously he commenced to 
have fKCiiIiar attacks without loss of consciousnesSj in 
which a choking sensation was experienced. Four 
months previously he had his first Jacksoniin fit, which 
commenced with shaking of the right arm. On admis- 
sion he had incomplete right hemiplegia, the arm being 
most affected, severe headache, slow speech, loss of 
memory, mental duliiess, impairment of sensation in 
right hand and forearm, and in right foot and leg, and 
early double optic neuritis. The condition of patient 
rapidly deteriorated, vomiting occurred, and the optic 
neuritis increased. 1 drained a large gliomatous cyst 
in the left frontal lobe with complete relief of symptoms. 
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Two years later the symptoms recurred, and I then 
removed a large mass of tumour from the same r^on. 
The patient left hospital well and proposed to resume 
his work. The tumour was a highly cellular glioma. 
(Fig. i66.) 

Illustrative Cases. 

/. Brissaud and De Massary's Case. Fits and 
persistent Headache. 

Male, aged twenty-eight years. On July lo, 1894, 
had an epileptic fit without any apparent cause; the four 
following days he went to work as usual. The fits were 
afterwards repeated, and besides the complete attacks, 
in which the convulsions were generalised and conscious- 
ness was lost, he had at intervals abortive attacks, the 
facial muscles twitched, the countenance was distorted 
by a forced grin, and the patient, though conscious and 
understanding what was said to him, could make no 
reply. He improved, but in January 1895 the com- 
plete attacks recommenced. The movements were 
greater on the left side than on the right. In the 
intervals between the attacks the patient complained of 
headache and throbbing referred both to the frontal and 
the occipital region. There were no visual troubles, 
and there was no optic neuritis. Bromide was given, 
and the attacks became less frequent; in May 1895, 
renewed frequency of attacks with rise of temperature. 
Similar treatment with the addition of antipyrin ; the 
patient again improved and returned to work. In 
January 1896 he had a relapse, followed shortly by 
death. At the autopsy a sarcoma of the pia mater was 
found, 6 by 3 cm., involving the first and part of the 
second fi-ontal convolutions on the right side. The 
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imour was adherent to the dura maier. and had 
sprouted through several little rents in that mernbrane. 
Brissaud and de Massary, in commenting on the case, 
observe that headache sometimes occurs as a more or 
less persistent symptom in aged epileptics with athero- 
matous arteries, but that as a rule a diagnosis of essential 
epilepsy should exclude pers.istent headache. Persistent 
headache, even though diffused, should be considered a 
jrmal indication for operation, particularly if it becomes 
'aggravated when the fits occur. Even though no tumour 
^^niay be found, a decompressive operation will prevent 
H^e occurrence of a fatal status epilepticus. 



//. Knechis Case. Fin and Emprosikotmos. 



Male, aged twenty-seven years. In 1876 began to 
increase in weight, and in October of that year began to 
suffer from convulsions, preceded by headache and pain 
the back of the neck. 

The attacks began suddenly by the head being bent 
forwards, urine was passed, and vomiting occurred 
during the attacks, and the trunk was bent strongly 
forwards. Consciousness was not entirely lost. A 
somnolent condition followed the attacks. In March, 
during two attacks, the muscles bending the head and 
trunk forwards remained strongly contracted. The 
patient complained of pain in the muscles of the neck 
and ill the frontal region. In April and May similar 
attacks. On May 19, paresis of left external rectus 
observed, and the tongue and the uvula deviated to the 
left. On May 23 he had frequent attacks and could 
not see ; when he got out of the room he could not 
find it again ; the next day he died. Rigor mortis 
ccurred a few minutes after death. The dura over 
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the left hemisphere was very tense. Over the frontal 
region it was adherent to the pia. A glioma as large 
as a pigeon's egg was found at the tip of the left frontal 
lobe, involving the first and second frontal convolutions. 
The whole left hemisphere was hyperxmic. 



///. Cestan and Lejonne's Case. FitSy Paralysis, Mental 
Symptoms, and partial Aphasia. 

A woman, aged thirty-three years, was admitted to 
hospital with right hemiplegia, complete blindness, 
mental disturbance, headache, vomiting, fits, optic 
neuritis, and partial aphasia. 

The symptoms of increased intra-cranial tension, 
headache, optic neuritis, and vomiting almost completely 
subsided, and as this took place a peculiar defect in the 
mental condition became manifest ; the patient had no 
delusions, nor was she demented, but she seemed to 
have lost the power of associating ideas and of attention. 
She knew and recognised her relatives, the professors, 
and those who attended on her ; but she could not be 
induced to remember the names of any of the staff or 
attendants, even of those who saw her daily. She would 
make simple additions, but would not multiply. She 
had almost complete loss of memory for recent events. 

Fits continued at intervals, and always began at the 
right angle of the mouth ; the reflexes were brisk. 
Stereognosis and sensation were, so far as the defective 
mental condition would allow them to be tested, normal. 

The patient died, and a sarcoma of the meninges as 
lat^e as an orange, and surrounded by a zone of soften- 
ing, was found in the left frontal region. The tumour 
involved the posterior two-thirds of the 1st and 2nd, 
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and the posterior extremily of the 3rd frontal convolu- 
tions, and it also compressed and covered over the 
ascending frontal convolution. 
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Peg. 1(7. — Gliomn of fronUl lobe, [Billet iiiiil Ddillc, lyat.) 



A rnnji, ajteil 55 yttti, poor ilnd overwortteJ, w» oJilliH»<t to the Salp^^tricrc va 
October S, tqoo. He hml hati mi^ainc inij nFiiral^'io fif o lan|- lime, xnil fur gi:i 
mniitlia be h^d lulfcn^rl frum a icniation a( rmptiiim in the licail whjdi wna aunt 
ttcHiSlfionir, On Srptcinlicr lo he hail intontincncc of iirint, ami on OrWb« J 
right hcmiparciis. wilh lomr itilKtult)' in jttlculBtinn. He was a iL'iinter, xntt 
nrnfuicJ tliT nnmct cf hit picluri;* an*! i>( th'" partiei Ici whom he hau >otJ tlicm. 
Hit ■liapotJtiuHi ntirmally violrnt, hail brc4>niit.- nii^rc ^L^nlle. Qn Octob^T 7 hr ilaiL 
inmnlincncr nf fniet for tile fiftt tinir. Al thi' linic he *ni nipnlally wnk, 
inclinrrt tn nitfUinciitilj-, anH easily became tirtii. Sight tiprmal. Partiw of llnihs 
^in<l lii*rr hjlf of (ace on the right «iii*. The pnitlhr rellfiei were eii^uenite'l, 
Mental Cfindilion rapjrlly ilettriur.itni. On Nufembrr 11 he bi-(iinc cnmaltiH, am) 
ilifl the fnlinwin^ ilay. The lempcraturc rioe 10 r 16".^ imnicili.itcly bcfatr ilrnth. 

jii tit etttapn I large gliomii, which wai not t'tit.iixulcil, but inEurpur^iteii wJlb 
ihc luUtance nf ihe hcmitphf re, wa* (oiuiJ occupying the left frontal hibc, 'XW 
tiifnnut m<.-»>urcJ 5} y 6 >: ^ cm. 

KenJTtt. — Hate lh»t ihrnigh tbr lummir li apptenllv diKnntlmimii with the 
btjin on tlir iiirficr, the irclion showi ihnl ihcre i> mi Hitr of ilcni;irC3(iati bt(u'«ii 
ontintl brain a.a'\ cumaur liisiBC. Thii i) .1 moot imjMirunc point tn beat in miml 
at opcritioni. 

Ballet onil D«1i1lc dacrifcc aqcrtlKT inlcrntini; att of Irontal lolw tiinwiM ; — 
Male, ageil I9 y^at*. Wat ttrU'Ck J •pvcre bio* with li tlifk in flu' left Irmpiiral 
TL'clon. Th* nell tlity he hirl hMilaclle, Jnil s( tlie cti'I nf a wcsk he had jil-aais an 
both liiiei. iliplopi], ^mbtyoipia. Thr» ilayi btec all «ymptnm> sibb^iileil ricepl 
plmii on llie left litlp anrl ncida-chc. These pcniMcil, ^ind two niOEitht later hi- 
WD ailniilteil in lioipilal, It wd) then 1'oun'l ihol the lenir of imell *;\ir somewhat 
impiircti on ihr kft »iile. He haJ cpileptit liti the Jny after nilmiiiiDn. The 'lecp 
rcAeica xverfr racafr^^erileil. Operiilicin wai jdvlareJ, but ri-fviiciL Five months lal^r 
he w.ii reailni'ttC'i with lOTp'ir in'l ri|!h(-h.i^<l paretis. A dilfui? glioma was fniinit 
nil the inner :iip*cl nl the anlefiiir jKict of the Ipft froiitnl lobe. 
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Pic. i6S. 



Via. 169. 

Ftp. 168-170. — Large glio-sarcoma of frontal lobe successfully 
removed. {Keen and Thomas.) 

Tig. 168. — The lumour. It wai 7.5 cm. 

'ongi 5-5 cm. broad, anii 4 cm. <lMp, am) was 

well defined. It weighed z\ oz. 

Fio. 169. — Diagram to thow approximately 

the relation! of the tumour, which it repre- 

■ented by the thacled area. The inlerrupleii 

line repretenli the oiteoplaitic flap. I., II.. 

III., are the three frontal convolutioni. ^ 

repreienta the place where the limiour had 

brokcD through the cortei ; R, tiuure of 

Rolando J V, precentr.il sulcus; IP, intra- 

parieta! sulcus } S, fissure of Sylvius ; T, 

temporal ridge. 

Fic. 170. — Diagram to show the depth and 

relation of the tumour to the convolutioni and 

the ventricle. The tha<led portion repr«*ents 
the tumour. 

Patient a male, aged 17 years. History 
of injury left frontal region. Headache, 

vomiting, and dim vision from optic neuritis. 

Slight weakncM right face. Left eyeball 

prominent. Mental dulneM. No fits, hence 

ptobabty subcortical tumour. Later some weakness of right hand and thickness of speech. The tumanr 

WW shelled out without difficulty. The anterior part of the ventricle wai packed to ptcvent blood 

passing into it. 

Keen refers to seven other tumours larger than the one above riescribed, which have been removed 
from the brain. His first case, operated on in 1S87, wa» published in the Amtrican Jnmsl ef lit 
Midical Scicn.tijir 1888. The operation was successful. The tumour was a fibroma occupying the 
left frontal region. It weighed 3 oa, and 49 grains. 




Fic. 170. 



OF TUMOUR OF THE BRAIN 329 




Outer r-urf^tc- 
Ftr. 1-]. 



Ontw 

tutfin n( 

k«iiii*phFTe, 




F..i, .-4 



i 



330 SOME POINTS IN THE SURGERY 



Figs. 171-174, — Figures iihislraling a casi of Sub- 
coriicai Tumour {Cystic Angio- Sarcoma) which 
commenced to grow in the Centrum Ovale beneath 
the lower part of the Motor Cortex. 

The patieral Ma» n boy ngcil ii jcari. On« year Wore aiJniinitui to hotpitll 
linilet Sir William Gow^r* he wai stunnrci by a. blow on llie Irft iMc of ik* hnid j 
Ihii w.ti fnlloweri by imlahlf tf niper. The nthtrf wlicnl bni of tlic cart wen », 
fallow : — I 

I. Fita cnmiufncing wiLh iwitchiilg of [he riyht noglc of iht mouth, an<) foltowMT 

bv p*rj!pi3 of thr luwcr part nf thr right face. 
:. Gm'IuiI i-i1ir'nsi(>n oi the pnralpii to i\x nijht upper .rail tourer citmnilie 
Nu hptiiiHinxsEhclia- 

3. Slow 4p«ch. Nrt- tender Ipot 01* cranium. 

4. Srvcrr frontal heailnche, viimiling, ami ilouhic nplii neurilii. 
Fin! Optrafhii. — \ Hrainage lubr was iniertcLt mtn ihf cyit, wilh thr rnult til 

all the jyptptonn ivtrt rrlicvcd. The cyil bji under ihc Inwci pKirt of (he »rei|[lia 
j;iirbij)l i\a^\ frontal cnnvnlulianfi, -sdH nlecirled rurwanlii bcvonil the aicrndiTi^ fronD 
ti involution for ^hoiit l in«h. On looking wtW the tysi ihc wall appr.irnl lik 
nornuil brain tiBsucr thcrr wiu no iruir cyst walL Tiic li rriiTi.i^ge of thr " cV9t ' 
iOmHimc* giMiil an.l lomelimc* nbsti^ittcil. The fluiil being flamia, bl-nckc.J it 
tube on cooling [ hfuce reptatdil ditficulriei in Jrainagc wetc »n«iunterriJ, WJii 
■Irlinayc was \j,aoi ihe *yni|)tomi iliiapfwarcil, anil vict virm. Thrci; yean aait Ik 
monthB from thr tint nper^tion thr cliilrl grew worw, am! the — 

Sttt'ui QjKraiim was il»iK. a cyatic lumiaur 3 01. in weight bring rttnuv 
Fig. 171 ii n pbKloerjph j^ mantlii aftiic the rcinuval uf liic liimaur. Durini: 
five monthi preccJinp the opcratioii the boy iijs ilctcctrd on muny acfaiions itculia 
from othuT p.Hi*nt« in ih* warJ with much cuotitng. After the mmovil of t| 
tumoiLr thi-s tnorsl Jctrrioration liiiappoarcil. 

Five month* aficr rrmovil ot the lunioui. padcnt wh sdmittcd with s liri 
<acbral hernia (Fig. ijz) coming through the tiania! opening anil bulginj; the ic: 
flap. 

THird O/^jiiin, — Thr bulging man w-it inunil to bt u largi^ tumour. The 
ATQLind the cmnial opcnioif bleih From every pore, and nil effarti Ut slnp tiii* capitis 
hKHorrliage frafli the infrirteil bdnc failed. Th« child ilicd a kw houri btei. 

Figs. 17J and 174 art hiiriiontil ami coroHal spctions of lliflcft hcniitphfrf. Thf 
(normniii cltenl Cif the tunmur ii vcrj temarlt^ible; it cum niciiceH in the :«f( Ininlil 
lobf, jnri grtw gr*ilually buckvnrili, puiliing before it the p-ytamiit.il fibrei in ihr 
corona ra>liatii. Bii'orc the ImI -opcrati^'n ihc rij^ht hemiplegia wig only partial. 

fieirw'.*',— TJiji CBK cccurrc<l lome fifteen years ago, The Irmlmcnl ■hi>uUi 
have been rnuelc.llion Of tht tumour al (he firit OpWltiftn, 
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Figs. 175-182. — Malignant Growth of Frontal Lobe 
perforating Dura and Skull. 

F. 5., male, under (he care of Dr. AcUnd in St. Thomai'i Hoipital. 

Prtvtaii Hiaorj. — Never hid »yphilh, doei not take alcohol, no hiitory of injury 
to alcalL 

Prtient lUntii. — Seven yeart ago noticed iwelling in right frontal region, which 
hai very alowly increaied in lize. About this lime patient had a tit. Four yean 
ago he had another lit, and again two years ago. During the talt eighteen months 
he has had a good ileal of headache, has occasionally done odd things, hat not been 
able to walk far, and hat had occasional incontinence of urine. 

Patient now complains of severe aching pain in right frontal region — which, 
however, i* not continuous — and some loss of lighl, especially in right eye. 

Slalt an Admismn. — Smooth, hard swelling right frontal region, eitcnding over 
middle line, anil involving right frontal, right p.nrietal, right squamous, and left 
parietal bone*. The edge of thi- tumour ia ricfinitc. The scalp is free over the 
tumoQT, and there is no Icndrrnrss on pressure. 

Mental state dull, speech slow, lack of power of .itlention, incontinence of urine 
It night. No alteration of retleics, no p.iraly^is of limbs. No optic neuritis: 
diplopia on looking to the extreme right or left. He.iil^iche absent as a rule in 
morning, but comes on when he gets out of bed ; often severe in latter part of day 
in frontal region. 

Patient became rapidly worse in hospital — ^the nieiital torpor increased, and 
•ometime« he was dilficult to rouse j ttie power of attention f.iik-d, answers to 
question* were not completed, and he spilled his food over the bed. Ten days after 
adEaiasion operation for the removal of the bone tumour was performed. 

Oftraiim. — The bone around the tumour was cut ihniugh, as describcil under 
Fig. 179, The capillary bleeding from the bone was in some places considerable, 
which made me thmk I had to do with a sarcoma of bone. When the bone section 
was completed it was found that the mai>s could not be raised from the ilura. as the 
central part of it* under surface was altachi-d to a growth coming through the dura. 
This iithmus of tumour was torn through, ,ind the linger being inserted through 
the dura! opening, rlitcovereil the anterior part of the frontal lobe replaced by new 
growth. 

The patient's condition now became surldenly very bad ^ the scalp wound was 
rapidly sewn up, and infusion and other restoratives applied. Patient did not rally, 
and death took place the next morning. 

Rtmarki. — The operation was undertaken with the idea that the tumour wa) a 
slow-growing tarcoma of bone, or that the bone tumour was of a nature allied to 
leontialii oisca. It was supposed that the tumour harl encroacherl on the intra-cranial 
cavity and compressed the frontal lobe, which would account for the mental 
symptoms, the headache, and the incontinence of urine. Dr. Beevor ha* drawn 
attention to the early occurrence of incontinence of urine in frontal lobe tumour*. 

MicTBiccfica! Afptarancn. — The mass of (he growth was vascular ami highly 
cellular. In part* there were numerous whorl* or groups of cells arranged concen- 
trically. The greyiih processes which entcnded between the brain and the frontal 
We were composed of longitudinally arranged blood channels without definite walls 
around which the cells of the tumour ranged themselves. It is probable that the 
growth commenced a* a h zm an gio- endothelioma in the frontal lobe, and later a 
transition occnirred into a more common form of sarcoma. 
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Fig. ITS- FlO. 176. 

Fics. 175 anJ 176. — Sarcoma of frontal lobe perforating dura tad frontal bone. 
Phocographi of patient before operation. 
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Fig. 179. — Photograph of the portion of ilcull, nftcr maceration, removcH at the 
operation, viewed from the left side. 

The trephine opening wai made in the left parietal bone, and the lemainder of 
the tlcull Mction waa made by powerful forceps of the <le Vilbijs pattern. 




Fic. I So.— Photograph of anterior part of brain encloied in ilural captule, ihowing 
sarcoma of right frontal lobe iprouting through the dun. 
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Tumour of the Parietal Lohe. 

The intra-parietal sulcus arches through the 
parietal lobe. Its horizontal portion divides the 
parietal lobe into two parts — the superior and 
inferior parietal lobules. Its vertical portion 
(post-centralis inferior) separates the post-central 
from the supra- marginal convolution. The 
superior parietal lobule is continuous on the 
mesial surface of the hemisphere with the 
quadrate lobule or precuneus. The inferior 
parietal lobule is embraced within the curve of 
the intra -parietal sulcus. It presents three 
arching convolutions — the supra - marginal, 
angular, and post-parietal convolutions. With 
regard to the ascending parietal convolution and 
the superior parietal lobule Mills writes ; — 
" Physiologically this part of the cortex can be 
divided into areas of cutaneous and muscular 
sensibility and of scereognostic perception. 
Muscular sensibility has its representation in the 
iinterior part of the superior parietal lobe and 
the anterior part of the inferior parietal lobe 
(supra-marginal convolution). Cortical sensory 
representation is probably divided into segments 
for different cutaneous areas of the body> and 
these have topographical relations with centres 
jOnd sub-areas of the motor region. Stcreognosis 

z 
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is a conceptual process. The ability to recognise 
objects by touching and handling them so as to 
obtain an idea of their form is brought about by 
the recalHng of memorial images obtained in 
the first place through such senses as contact, 
pain, temperature, spacing, location, and posi- 
tion ; but although thus obtained, the process 
of recognising objects in this way becomes an 
independent one. The cutaneous and muscular 
processes are primary ; stereognosis is secondary 
and higher." In one of Dr. Beevor's cases, in 
which pachymeningitis involved the right 
cortex over an area including the lower half of 
the ascending parietal gyrus and the whole of 
the supra-marginal convolution, the patient, a 
man aged forty-two years, suffered from diminu- 
tion of common sensation, loss of the power of 
localising light touches, and loss of mu&cuUr 
sense in the left upper lim.b.^ 

The growth of a tumour is so seldom re- 
stricted to the part of the parietal area in front 
of and above the intra-parietal sulcus, that besides 
the symptoms due to the loss of the cortical 
representation of the various forms of common 
sensation, including the localisation of tactile 
impressions, muscular sense, and stereognostic 
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Ipcrccption, other symptoms, such as follow 
lesions of the motor region, are usually present. 

The angular gyrus and the post - parietal 
gyrus form part of the higher visual field, and 
^on the left side are concerned in the higher 
lervous mechanism of language. Tumour in- 
volving the angular convolution gives rise to 
inability to comprehend the visual symbols of 
ideas, such as words, letters, numbers, musical 
lotes, gestures, etc. If the tumour involves the 
)ost-parielal convolution, objects though seen 
rill not be recognised ; this symptom is spoken 
Df as object or mind blindness. If the tumour 
ilso involves the posterior end of the superior 
*^tcmporo - sphenoidal convolution, in the grey 
latter of which arc the cortical centres for 
learing, cortical deafness or auditory amnesia in 
Its various varieties are present also. 

Duret insists upon the connection of the 
ipcrior parietal lobule and its mesial annexe, 
the quadrate lobe, w-ith the representation of 
superficial and deep sensation and stereognosis, 
and that the inferior parietal lobule plays an 
important part in the faculty of language, par- 
ticularly in word -seeing, and consequently in 
reading and writing. Hence lesions of this 
region on the left side give rise to sensory 
igraphia, alexia, and amusia. 
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A particular motor defect, which has been 
termed " apraxia," has been met with in lesions 
of one or other parietal lobule. Duret terms it 
a psychic paralysis, but Liepmann, who described 
the condition, considers that it is quite distinct 
trom psychic paralysis, and that it bears the 
same relation to the muscles of the limbs that 
motor aphasia does to the muscles of the organs 
concerned in speech. The patient knows per- 
fectly well what he desires to do, but is unable 
to make the appropriate systematised movements; 
though the limb affected {say the arm) is not 
paralysed and not ataxic, he cither makes no 
movement at all, or makes the movement appro- 
priate to an entirely different purpose ; thus an 
apraxic wishing to smoke a cigar made the 
movements appropriate to the use of the tooth- 
brush. Just as an aphasia, though well aware 
what he wishes to say, employs a word of quite 
a different meaning. 

Liepmann's explanation of the meaning of 
apraxia is as follows :- — 

A lesion interfering with the transmission of the 
centripetal impulses that arise from the position of the 
joints, the degree of tension of muscles, tendons, and 
fascial bands, and certain impressions from the skin, 
which together make up the so-called muscular sense, 
or damage to the cortical sensory centres where such 
impulses are received^ gives rise to ataxia. The patient 
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IS no longer able, as normally, (o control his movements 
through the sensation of the position and of the move- 
ment of the limbs ; coarse movements are performed, 
though clumsily ; but more delicate movements, such 
as fastening a collar button, are impossible. The 
desired act cannot be performed owing to failure of co- 
ordination of the elementary muscular movements, the 
limb moving in jerks, or being carried wide of the mark. 
In apraxia the combination of co-ordinated movements 
for a definite purpose fails, an effect quite different 
from the one desired being brought about, though the 
movements themselves are perfectly co-ordinated ; for 
example, an ataxic would use a comb clumsily enough, 
but always as a comb — not, as did an apraxic, like a 
^pen or a Jew's harp. 

^B Liepmann considers that the phenomenon ot' 
apraxia is explained by the existence of a lesion 
or lesions which cot off the cortical sensori- 
motor nervous mechanism from the higher 
special sense centres, especially the optic and 
auditory perception centres, through which 
most of the movements we are accustomed to 
perform are initiated, directed, and controlled. 
By the habitual performance of a certain act the 
sensori-motor nervous mechanism in the cortex 
becomes so adjusted that the sensory impressions 
resulting from the position of the muscles and 
joints concerned in each phase of the act arc able 
to call forth the motor impulses for the succeed- 
ing phase, the current of energy being, so to 
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Speak, short-circuited at the scnsori - motor 
cortical area, so that the act once started is 
continued sub-consciously, though not sub- 
ccrtically ; for the initiation and the proper 
control of any act, not only must the cortical 
sensori-motor mechanism be intact, but its 
connections with the higher perception centres 
must be maintained. 

Just as interruptions of the normal communi- 
cations between, the highly specialised portion 
of the sensori-motor nervous mechanism, of the 
cortex and those portions of the perception 
centres concerned in language gives rise to 
aphasia in various forms, so interruption of the 
normal nervous connections between the larger 
sensori-motor cortical area and the higher per- 
ception centres causes disorder in the performance 
of definite purposciul acts. Apraxia like aphasia 
may be more or less complete, and affect certain 
acts only : no trace of any purposeful action ^- 
may be evident in the movements executed, or ^H 
certain definite elementary phases of a purposeful 
act may be manifest, or the movement may be 
definitely purposeful though not adapted to the 
particular act it is desired to perform ; just as an 
aphasic may utter sounds bearing no resemblance 
to articulate speech, or definite syllables may 
be recognisable though not combined to form 
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words, or definite words may be uttered, but not 
meaning what was intended. 

Tumours of the parietal region, extending 
inwards, reach the posterior end of the internal 
capsule ; and thus other symptoms arise, such as 
lemianopsia, hemianassthesia, and hemiplegia. 



Illustrative Cases. 

/. Brum' Case. Semory Sympiotns from Tumour 
involving Superior Parietal Lobule. 

A man, aged fifty-five years, began to fail in health. 
In October 1896 he had slight vertigo, mental fatigue, 
and irritability. In November he had a tall on the 
right side. In February 1897 optic neuritis and com- 
mencing right hemianopsia were observed, together 
with sensory disturbances on the right side of the body, 
especially in the arm. The symptoms increased in 
severity ; the sense ot stereognostic perception was first 
lost, then that of position of the limb, and, lastly, sense 
of pain and of contact. In consequence the movtments 
of the right upper limb, especially of the hand, were 
very unsteady when the eyes were shut. Neuralgic 
pains preceded the loss of sensation. The right hemi- 
anopsia became complete by the end of November 1 897. 
There were slight and variable language defects, the 
hemianopsia interfered somewhat with reading, but 
there was no true alexia. Of the general symptoms of 
tumour, vertigo was first noticed, then optic neuritis ; 
for a long time there was neither headache nor vomit- 
ing ; headache was not complained of until January 
1898, and was chiefly occipital, while vomiting only 
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occurred shortly before deathj and then on bu 
occasions. The patient never had convulsions, but h;id 
apoplectic attacks, sometimes accompanied by temporary 
total blindness, and on one occasion there was temporary 
right ptosis lasting twelve hours. The patient died on 
May 4. 1898. 

At the autopsy a hard encapsuled meningeal tumour 
was found, measuring 6 by 4.5 bv 4 cm. It was quitej 
sharply differentiated from the brain substance, but had 
hollowed out and compressed the Left superior parietal 
lobule. It protruded through an aperture in the dura 
4 cm. in diameter, and was only adherent to the dura 
at the edges of this opening, The pia mater ceased 
at the edge of the hollow in the brain in which the™ 
tumour lay. Microscopical examination showed thatfl 
the grey matter beneath the tumour was destroyed by 
atrophy and softening. The growth was a sarcoma 
which Bruns considered had sprung from the inner 
surface of the dura. 

The account of this case by Bruns, and his observa 
t'ons thereon, are instructive. His localisation of the 
growth was exact, but he was of opinion that it was in 
the white matter of the brain, whereas the autopsy 
showed that, like the growth shown in Fig. 104, it wasfl 
meningeal, and could have been removed by operation. 
He inferred that the growth was deeply seated, because 
(i) headache was absent in the initial stages ; (2) there 
was no tenderness on percussion of the skull ; and 
(3) that hemianalgesia was present, which he thought 
rare from a purely cortical lesion, though astereognosis 
points especially to involvement of the cortex. The 
temporary blindness he attributed to sudden increase o^| 
intra-cranial tension leading to pressure on the optic 
chiasma. The fall mentioned in the history of thi 
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case was due to the tumour, nor the tumour to the tall. 
Many observations have been made during the eight 
years that have elapsed since ihe publication of this case, 
tending to increase our appreciation of the localising 
value of cortical sensory affections, and it seems dear 
that the rule should be that any patient presenting 
symptoms of such definite localising value should have 
the chance afforded by an exploratory operation. 



//. Rtiymond's Case. Loss of Sensalion : no Loss of 
Motor Power lU! Late in ike Illness. 

A man, aged forty-seven years, employed in the 
post office. The illness began with a feeling of 
numbness and heaviness in the left hand, and he soon 
became unable to oppose the thumb to the fingers, and 
consequently had great difficulty in sorting letters. 
He was unable to take up and adjust the dynamometer, 
but when it was placed in his hand he was able to grasp 
it with a force equal to that of the other hand. Sensa- 
tion, particularly deep sensation, became more and 
more impaired in the left upper limb; finally, the hand 
lost all sensation of weight, of position, and of tempera- 
ture, so that it was hypoa^thetic and ataxic. I'he left 
supinator jerk was increased. The general signs of 
brain tumour gradually manifested themselves ; head- 
ache, at first general, became localised on the right 
side. The diagnosis was large glioma not definitely 
limited, which could not be removed. The patient left 
the clinic soon after Prof. Raymond's lecture, and the 
ultimate result is not known. 

In his Comment on this case Prof. Raymond re- 
marks that loss of sensation from cortical lesion is 
(l) rarely total ; (2) especially affects the muscular 
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sense, the sense of temperature, and the different 
varieties of deep sensation which go to form sterec 
gnostic perception ; (3) rarely extends to the whole 
one side of the body, and still more rarely is un'iformlj 
intense over the whole area affected. It is a hypo" 
lEsthesia rather than an ansesthesia, and is often limited 
to one limb, or even to a segment of a limb. Also that 
while in some cases Jacksonian epilepsy is the dominar 
symptom, in others the convulsions are abortive, ai 
are but a fragment of the symptoms present, and 
to be lost sight of and as it were smothered in 
other manifestations. Such abortive attacks of 
Jacksonian epilepsy may, nevertheless, if carefully ob- 
served, be an important guide to the seat of the lesion. 
The convulsive attacks were in this case abortive, hence 
Raymond thought it probable that the lesion did nc 
directly affisct the cortical motor centres, but only tl 
fibres of conduction leading therefrom. Cortical ata> 
does not occur without loss of deep sensation. Cc 
ordination depends on the exact correlation of th^ 
activity of the sensory and motor centres, and is nc 
the function of a special part of the cortex. Raymond 
further insists that great improvement under antiH 
syphilitic treatment does not necessarily indicate tha 
the lesion is syphilitic. It may be due to the resolvent 
effect of iodide of potassium and mercury on the 
inflammation around a malignant tumour, 

///, Lemos's Case. Lacalisaiian dtUrmined by 
Seniori-motar Aura. 



A man, aged twenty-four years, all of whose famih 
showed signs of an irritable, nervous system, suffered at 
frequent intervals from generalised convulsions wit 
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loss of consciousness. The fits were preceded by a 
peculiar aura ; the patient felt pain in the head, with a 
feeling of irritability and depression, accompanied by 
A sensation of stiffness or contraction gradually creeping 
up the left leg. He had no loss of power, but com- 
plained of pain in that limb, and later on had frequent 
hallucinations as to its position and shape. On several 
occasions he told his doctor he had twisted it* and 
asked him to reduce the deformity. Muscular sense 
was quite lost, so that if the eves were closed and the 
limb moved passively, the patient had no sense of its 
position. He died in the "status epilepticus," and at 
the autopsy a solitary tubercle no larger than a pea was 
found in the right superior parietal lobule close to its 
junction with the ascending parietal convolution. 

/r. Siarr and M'Cosh's Case. L^ss of Muscular Sense 
and /IsUrtognasii without Motor Symptoms. 

"The muscular sense, or sense of position of limbs, 
as derived from sensations arising in the surface, joints, 
and muscles, which serve as a guide to movement" 
(S. and M.). 

Maicv aged twenty-one years, had a fall on the head 
at five years, and a second at sixteen years of age ; was 
unconscious on both occasions. He complained of pain 
in the left side of the head, referred to a spot where 
there was a small scar between the parietal eminence 
and the middle line oi the vertex. The pain was con- 
tinuous with exacerbations. The patient was subject to 
maniacal attacks, with, at times, loss of consciousness, 
which had prevented him from having regular educa- 
tion or following any employment. He was trephined 
in the region of the scar ; a linear depression was found 
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in the bone on its outer surface, but no fracture of the | 
inner table. On opening the dura no evidence of] 
meningitis was seen. There was a vascular mass con- 
sisting excIuBiveJy of veins immediately beneath the 
trephine opening. The opening in the skull was en- 
larged, and the mass removed after ligature of the 
vessels leading into it. The cortical grey matter was] 
slightly injured in placing the ligatures. After removal] 
of the mass the cortex was explored with a needle, but 
no fluid was tound. Immediately after the operation 
the boy had a peculiar awkwardness of the right armj 
and hand. There was pronounced ataxia, and whei 
the eyes were shut and the right arm moved passively 
the patient was unable to place the left arm in the 
corresponding position. The actual power of the right 
hand was greater than that of the left. This condition 
lasted unaltered for about three weeks, and then gradually 
subsided ; the ultimate recovery was complete. The 
le&ion was considered to involve the cortex above and 
below the intra-parietal sulcus. 



f^, SpiUer's Case. Sensalioi? and Stereapicstk Percepm 
impntred in me Limb lailhout other SympComs. 

Male, aged thirty-eight years, a teacher. Was well 
until July 2i, 1904, when he had a blow over the right 
parietal region which rendered him unconscious for two 
hours. He was unable to use the iingers of the left 
hand for two weeks after the blow, and since the injury^f 
had paraesthesia of the left hand. There was no affec- 
tion of the face or of the lower Hmb. The sense of. 
position and stereognostic perception were much ii 
paired in the left hand, and the answers to sensory te 
of that region were less accurate than to corrcspondinj 
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tests on the opposite side. The ultimate result is not 
stated. 



yf. Kortewegs Case. Alexia, Agraphia, Aphasia, 
diffuse inJUtraiing Tumour of Inferior Parietal Lobule. 

Man, aged twenty-six years. In February 1 899 
began to suffer from headache, and at times used words 
incorrectly while speaking. Admitted to hospital the 
foUo^vi^g May ; he then had violent headache, optic 
neuritis on both sides without loss of vision, paresis of 
right fourth nerve, and slight right hemiparesis with 
parsEsthesia, particularly in the fingers. Light touches 
on the right arm and right foot were incorrectly localised, 
sense of position of the right fingers lost, and passive 
movements not appreciated. Patient heard names and 
words, but understood the latter imperfectly. Particularly 
when tired he would reply to a question by repeating the 
answer he had given to a previous question. He saw and 
recognised objects ; he could see letters and words, but 
could not read words, whether in scrip or print, particu- 
larly if they were a little long. He spoke a good deal, 
and had many words at his command, but occasionally 
made mistakes. He could not repeat long words or 
even simple sentences. He had a peculiar tendency to 
mingle words previousl y heard or said ; thus, having said 
"red," "lottery ticket," he said "re-lot," and having 
said "red," "lead," "inkstand," he said "re-linked." 
He read aloud very badly, but could repeat letters, and 
even short words well enough, but could only get out 
the first words of a long phrase. Spontaneous writing 
was impossible to him, and in writing from dictation he 
only succeeded in writing the initial letters correctly ; 
he could copy correctly, whether from scrip or from 
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print. Diagnosis : tumour of left pnnetal lobe involving 
the gyrus angulans. Operation ; sarcoma found, which 
could be only partially removed. Made a good recovery 
from operation ; headache and optic neuritis got betttr, 
but paresis of motion and sensation on right side worse 
than before, Aphasic syniptoms much better, but no 
improvetiient in writing. Later symptoms aggravated, 
and flap bulged ; more growth removed in September, 
headache again relieved, but soon returned. Noz'enihcr 
26. — Third operation ; headache again relieved, but 
death eight days after. No autopsy, (Quoted from 
Chipatilt.) 



Vll. Liepmanns Case, jipraxia. 

A man, aged 48 years, who had had syphilis nineteen 
years previously, began in the summer of 1899 to suffer 
from vertigo and attacks of faintness and pain in the 
occipital region. He soon became unable to attend to 
his official duties. (He held an administrative post.) 
When speaking he often came to a stop, lost the thread 
of what he was saying, and frequently contradicted 
himself. He also made mistakes in writing. He 
became forgetful, and lost his way in going about the 
streets. On December 2, 1899, he had a fit without 
loss of consciousness, after which he was aphasic and 
for a time unable to walk, though he had no paralysis 
of limbs. 

He wrote, fed himself, and fought duels right- 
handed, but always played cards left-handed. 

On December 7, 1899, he was admitted to hospital. 
He then seemed almost completely demented, passed 
urine and fa;ces In bed. There was left facial paresis. 
Power of speech and writing lost. Urine contained 
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i^ per cent sugar. In a month he improved consider- 
ably, but was still aphasic, could only say "ja" and 
"ach," and once got out " Donner-wetter." Some- 
times seemed to recognise objects, at others not. On 
January 13, 1900, he was able to write his name with 
the omission of one or two letters, and had learned to 
write the word "knife"; for some time afterwards, 
whenever he attempted to write, this word came from 
his pen. On January 30 he ran away, and was found 
wandering in the streets ; the next day he was taken 
home by his wife. Ten days later he was admitted to 
an asylum with the diagnosis, " Aphasia and dementia 
following apoplexy." 

On February 17, 1900, seen by Liepmann for the 
first time. 

The patient was asked to make certain movements 
with the hand, and to pick up a particular one of a 
number of familiar objects that were on the table before 
him. He invariably made the attempt with the right 
hand, but was always wrong, and the way in which he 
handled the objects was altogether absurd. 

At first sight it seemed that the patient was word 
deaf and perhaps also object blind. When asked to 
execute a movement in which the whole body was con- 
cerned, such as to stand up, to go to the window or 
the door, the patient did so without any hesitation or 
difficulty ; the power of understanding speech was 
therefore not wholly lost. Liepmann then suspected 
that the errors made with the right hand depended on 
a purely motor defect and not on any want of compre- 
hension. He then held the right hand of the patient 
firmly, and asked him to hand up one of the objects 
lying on the table ; he at once did so, and made no 
mistake so long as he was compelled to use the left 
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hand. He, however, always made mistakes when allowed 
to use the right. The right leg was similarly affected ; 
the patient could imitate any movement with the left leg, 
but none with the right. It was at once clear that the 
patient was neither word deaf nor object blind. 

Liepmann during the next few weeks made a careful 
study of the patient's condition, for a full account of 
which the original paper must be consulted ; only a 
short summary can here be given. 

The patient had almost complete motor aphasia ; he 
could only say a few monosyllables, and did not use 
those appropriately. His right-sided apraxla gave him 
the appearance of being unable to understand writing ; 
but as he could execute correctly a written request 
when he was compelled to use the left hand, it was 
clear that he could understand writing. Short written 
requests were equally well understood, whether written 
in German or in French, but long written sentences 
were not understood. It was found that he had lost 
the power of expression by gesture as well as by speech, 
so that a nod or shake of the head could not be de- 
pended upon for "yes" and "no." When asked to 
express " yes " by a plus sign and " no " by a minus 
sign made with the left hand, the answers were reliable, 
and so a way of communication was opened. 

With the right hand he could neither write spon- 
taneously nor copy, a few letters, " m " most often, and 
those misplaced were occasionally recognised in the 
scribble. He could not copy simple geometrical figures 
with the right hand. 

With the left hand he wrote what at first sight 
seemed meaningless scribble ; but on looking more 
closely it could be recognised as reversed writing, and 
though the letters were clumsy, with the aid of a 
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mirrqr the correct intention could always be traced. 
Simple geometrical figures were clumsily copied by the 
left hand, but in their general outline correctly. 

Sensation was somewhat impaired in the right limbs; 
the power of lucaiising needle- pricks was very im- 
j^ertect, md the sensation of position of the right limbs 
almost wholly lost. 

The most striking feature of the case was the 
apraxia of the right limbs ; this was most carefully 
investigated by Liepmann, The patient could perform 
certain acts to whkh he was accustomed perfectly well, 
such as buttoning and unbuttoning his clothes with his 
right hand, whether with the eyes shut or open. If 
asked to button his coai, he had great hesitation and 
difficulty in finding the button and commencing ; but 
when once he had got the button and buttonhole, the 
rest of the act followed smoothlv enough. 

He could smoke a cigar when once it was lighted 
for him (using his right hand), but sometimes put the 
Wrong end in his mouth. 

Given a comh and asked to use it, he took it iii his 
right handj made various movements, rubbed the back 
of it over his hair, and then stuck it behind his ear like 
a pen. Asked to comb himself with his left hand, he 
did so easily. It never seemed to occur to him to use 
his left hand ; it was always necessary to ask him to do 
so, or to hold his right hand. 

Given a pen and asked to take a dip of ink, he 
looked for the ink-pot, and when he had found it 
placed his hand on it and put the pen down ; lifted up 
the ink-pot, then put it down, and took up the pen ; 
then put the cover on the ink-pot, and said "ach ja." 
Asked Co do it with his left hand, he did so immediately. 

When asked to do anything requiring the use of 

2 A 
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both hands, the most grotesque effects resulted from 
the irregular action of the right hand. For example : 
Asked to transmit a telephone message, he took the 
receiver with his left hand and placed it correctly to his 
ear ; but he moved the transmitter to and fro with his 
right hand, placed it to hi& forehead and made nodding 
and puffing iiiovements, then he put it to his eye and 
looked into it, next he put it up to his mouth, and finally 
placed it behind his ear. Asked to take up a box of 
matches and strike a light, he took the box, and with 
some difficulty opened it with his right hand, cook out 
a match with the left hand, and held it ready to strike ; 
hut instead of holding the bnx firmly with the right 
hand, he moved it about, put It down, then took it up 
again, and finished by putting it up to his mouth. 
When the box was held for him, he struck the match 
promptly with his left hand. Asked to brush the 
protestor's coat, he held the lappet o^ the coat correctly 
with his left hand, but moved the brush with his right 
hand up and down behind his ear. Asked to pour out 
a glas-s of water, he took the jug \u the left hand and 
handled it correctly, but took up the empty glass with 
his right hand and put tt to his mouth ; when the glass 
was held for him, he filled it without difficulty. 

There was no affection of any special sense. 

The muscles moving the head, face, and tongue 
were apraxic on both sides ; the patient was aniimetic 
or paramimetic^that is, his fucial expression underwent 
no change with emotion, or assumed the expression 
corresponding to a different emotion from that felt. 
In addition to this defect, which was part of the aphasia, 
there was definite apraxia, for he was unable to put out 
his tongue, though it moved perfectly in mastication, 
or to make a facial niovetiient on reaucst. whether the 
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request was to make a definite movement such as to 
wrinkle the forehead, or merely for a change of 
expression such as to make a wry face. 

The patient was treated by mercurial inunction, and 
for several months improved considerably ; the power 
of appreciating the position of the right limbs was 
Trained, and the sensation returned almost to the 
normal, but the apraxia persisted, though in a some- 
what less degree. The patient by making more use of 
his left hand became much less helpless. 

In October he had an apoplectic attack, which left 
him with right hemiplegia and aphasia. Rapid im- 
provement with inunction treatment. In December 
he was able to speak again, though very indistinctly. 
In January 1901 speech again lost. The arm had 
recovered power of movement, but was ataxic as well 
as apraxlc ; the leg remained paretic. At the end of 
1901 the left hand became in some degree apraxic ; In 
May 1902 the patient had three fits and complete left 
hemiplegia. He never properly rallied, and his death 
was hastened by pneumonia. 

Autopsy. — Advanced arterio-sclerosls of the large 
arteries of the brain, especially the left Sylvian artery 
and the basilar. There was a trough-like depression of 
the left supra- marginal convolution and superior parietal 
lobule ; the convolutions afl^ected were atrophic, but quite 
distinct ; beneath them was a large cyst, the posterior 
extremity of which reached the white substance of the 
gyrus angularis, but did not extend below it. The 
precentral convolution was quite intact, and the post- 
central convolution was apparently normal, except for 
a small patch of yellow softening and a tiny cyst. In 
the left insula was a small cyst, Broca's convolution 
was atrophic. In the white substance of the left frontal 



356 SOME POINTS IN THE SURGERY 

lobe was a patch of degeneration. The corpus callosum 
was atrc(phic, and its anterior end contained a small cyst. 
In the right hemisphere there was a small symmetrical 
focus of disease in the gyrus angularis involving both 
white and grey matter, and a patch of softening as large 
as a pea in the internal capsule, which had probably 
caused the left hemiplegia. 

Remarks. — The large lesion in the left hemisphere 
was in the region diagnosed as diseased by Liepmann 
in an early stage of the case. The multiple lesions 
found at the autopsy must have interfered considerably 
with many association fibres. 
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Figs. 183, 184. — Symmelncal cortical iesions causing 

hafluciiiahons of hearing, word tieafness^ and iensory 
aphasia. (SJrieux and Migol,) 

The piit^vnL WM 3 mjTig dl^cii 41 yc^ara„ wha ^tJ hail lyjJiiLit at lJk Agp <t( xo 
yoLrp. H« waaailmiltrJ (o ihc aiylum ob V^llr-Evrari! on Aiiguit f I, I900. Hi* 
gMBial inrellijtpnc? wii not much erfeehlfrt, b.ui hr had ilcloiion* of ferHcvtion 
■nrl of gianileur which \\3'l becrann lyiWiiiiliBcd unrler Ihr influence of iffiMrtioni 
□f ipcdal tcniT. On icvrr^I occnaioni ihii lyiLrnuliicd drlirluin, tKccd upun 
hdllucinatioiit, wag Lcnipdrai'ily inlcrniplrd hy cpilEplifiirm ciinvuliion) ; thar 
mAnifuUtivna oi .ibnurin.il i-it^ilutiun luiidcn I; giving plitc to mtnifeiCMtuni of 
re<lg«<l activity of th; cnrrPipooiJinp tfplr«, coitical jiBjfnrj.. tKn w-nr.i >li^lii»i. 
Thci^sym|^tomB laFitiM^ 9 teW linys ami thr^n gr,iiliialiy -liHppcarr'l, dH'l thr ballucin'i- 
liunj of htarinjf — an almoil eomtant tyniptuin in (hp caic — TMumCil their fnnner 
activity. In Januiity and Fcbiuiiry iifoi tic hnd .1 trnh icrin of convuliive itticki, 
•ml the haltiicinatiotn btca-nic woric. In April anJ Maj woril .Irafncu. pataphiiia, 
jarynniip-hnoi,!, wni'l hlinrtncis, and pariigraphia wer* olncrvcii. These lyniptonii, ji 
in the prccciling attack*, wvr; if iliurt diitalJiiiL ; but the IntclIig'DCc wii ty th^t 
time much rnfrcblrif, an-i the hallucmationH haiE became ttcrcvtypcii, Itk Judc and 
in Oeiobri (tnh lerUt of convuliivc atlarkt. The patient became viotcnt tad 
igitatcl. and mnre ind mart riemcntcfl ; tb« nucrjiinii failed, and hr dinl an 
DccFtnber 1,. 1901. 

Amapiy. — Only the brain wai elamincd. The liglil hemisphere weighed 5(1 
graninici j ihc left, ^Ji kn'amnira. This difference: wat iluc li> iitraphy alTcclin^ (he 
hciJiinpJictcs itncquallyj liie plivnt wai not Icfl-hand-cd. The mcniitgci at [hi baK 
wert alaCe-cnlourcd. The pia waa aiihereciC to the cnften in placr* over both frontal 
Inbei, but thne aethmiofl* were nf nu great depth or silent. \r\ both ternponl lolxi 
(here were ncalterei'l patchiM uf all^h't ulcerj'tton, but in the Iffi hemisphere IB 
additinn llicie wai a focut uf interne ni c n in go-cnce phi litis nflccting the puitcrict 
ihiril of ihe first lemparal convalution anil the convolutioni uf ihc potlcriot infeiinr 
prt of t]ir piixictal i-ob: tiehinii ihc intra 'parietal lukui. In l!hii tiluatiifn the lesion 
ciienijcd in depth as far ■> the white lubttiince ; the whnlc thicktifsi of ibc grey 
matter canie iiway adherent to the pia. On the right tide Chere wa^ a symfiUtriCAUy 
pLa^eilj but leu intense Iciion, nut ireaehing the white matttf*. 
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^lOt 1^^- — -Sfcctth of opfTJtion for lubcoTlitaJ tumnicr (sarEcBni;i], grobvjrtiE 



the 



cinlfum ovale Iwncitii thf cortes of the upjwr part of thf pr«e(ilral cuuvolii- 
lintl itui ttic lupcrior piiiclil lobule. (Bfevor inrl Ballancc.) 

S. fiMuicnf Rolando, t pb« whrri' corict wfl) ihinncc) init rupturcil during 
piljKitiiin. Thr ronlinunui lint ii the hne of InciiiDn mf cortex for rcnmvnl of 
tiunovir ; outii'le chii the vrutlt hav« been li^CfH uilli (nn« ii1k. 

IF'tnilr, agtii JO. tUnrii cmnnifncecl twrlrc monlhi brforc. 
The Hlicnt poiati of tht air wcrr i> folloi* t — 
I. The griiluni onsci of the piiralviit. involving lucccitivdy ankle, lii]», hip, 
h^u*!. eltio"', ihnul-icr, tpeech. 
a. The lynilTonae tyniplaTiii weri? preaent — K^il.'ichr.. hrotniEing, unA optic 
nroncii. 
J. Th* mrnljl conililifln ilMfriiir;itriL 
4. Parliitl lu» at icnutian in the right linibi. 
I*»tjcni iw-vrr hail ii lit. ani! ihrtr oaa nu Icn-leincH nf crjniiini. MuKilldr 
KXiK w« l<iii in ihr rigbl upp" ritri-mity anil in lh<^ right loci aijrf »nklc, 
CuCanroui ■nii;it[on of xtl forma WAt aBvcttii, but not complrtrly ]<»«{ ;iiiywll]CTC 
on the tight limb> or rl^hl half a( [he bihly. 

TIk locaKiatinn of the tiimour wrni raty — the abaencp of Hit inri criAUil 
[Uii1''rn>'» pnintpii jwjv firnn ihc tnrtci ; thr m.irch of the pnralyiii rorreiponilfrl 
[I) ihf irrjiigcmcnt ot llic rtprnrnlJti-nii u{ ihr •liffcrrnl irgmcnti of ihn hojly 
in thr imrrnal tapiule, anii the abKiKc of mmplelt ^nnthnia u-nt ngiinst cup- 
luUr ■iCT(iriiclior). On the inrai^l atprtl ijf the hemi<)ihcri- ihr liimuui involvcit 
part <il thr in^ir^nnl convolution amk ^ujrBrjte loW. *r)^i: op47nin^ m.nl-r to thr bone 
wai 3J mfc iflchM, After the icmoval of llie tiiitioiir j iitgr jup-ihapcd fivity, 
tht lite of half an oiangc, wit present in the brjjn. eipoiing a (mnitlerablf irta of 
th« fall. 

The pilicnt Wat able for ihTcr year* to perTcirni her hniiirholtl ilotiei. Recur- 
rtntc then Cook fli-cc, and a tumour wvigliitig qv<T i oi, Wii» remnvei). Three 
ycart tdtet (iJic ye^D from the iirtl optratimL) (rturrenccr a^ain tntk pUtt. bill 
ptieot 'lieJ ihortlj sfler ]»il Aperalian, of iapillafy h*nioTfhaKK from the bone 
which had. become inhcteil araunil the ed^of the en.nuil aprniiig, 
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Kiir. I H-. — Si'iNHcl >t.n:i' lit' ii]«T.ilii)n. Fl.ip ••( 4iirj h:is In i-n tmmil lUmii. 1 marks (hi- intra -parietal 
' - ' ■ ii<Miri'. Tlu' i(irti-x «!' I In- infi'rior )wrk-l:il lubtilc is lliinucil, alninii lran»lucral 



f kull hai hfon ma.li'. So f:ri-4t ii the 
Til.- rjc.ii.-il lini- c.n tht- -.iMlp j, over tin 



Mr-. (1., .liji-il II, Till 1lHln^l)^ ln-l'iiril)i-iiij.'»i'ni li.nl h fil. Olhrr Jvmploms were ievi-rt- hi-iiilathc <>tn- 
-i.iiial vmiijliiu;, ci[iti.nriiriii", 'iiMiiry ,i]'hasi.i,;ik'ii.i,aiirlaj;ra]ihi.i.sli):ht rijilil hrmlpl<*);ia, ,in<l hcmianvathciU. 
TIuTi- was ;i ri-m,irk.ih|iTi-iiiviry Irimi .ill i-vniptoiiis .n I lie rc^siilt iit iht {.piTatirm, but two miimh* aftrruiMi 
|ialiriit illril 111' pi K' II mil 111. I. 'I'hi- liiiuoiir prcivi'il Ii> be an intiltratin^- ):h'iiiiia. 'I'lii' plasnin Ailing n nMlJKiunt 
.yil i- ilittii'iilt til ilr.iiii, .is it n>:i>.'iiljitif I'li tiuiliiij;. 



n.llirill llli II III piK'LJEIIIMlL.I. 1 111 lliniillll |IElltlii 11' 

.yil i- ilittii'iilt til ilr.iiii, .is it n>:i>.'iiljitif I'li umliiij;. 
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Tubercuioih of Cerebrum. 

Tuberculosis of the brain, whether in the 
form of miliary tuberculosis, or in the form of a 
localised tumour or tumours, has its origin in 
the meninges. A tubercular tumour, even when 
found deeply imbedded in the brain substance, 
las commenced to develop in the sheaths of the 
vessels that penetrate the brain substance from 
the pia mater. A solitary tubercular mass is 
simply a conglomeration of miliary tubercles 
with degeneration of the intervening tissue. It 
may reach the dimensions of an egg. When 
several such localised masses are present, only 
one may cause the symptoms, the others being 
" latent " ; this is especially true in children, 
who are more frequently the subjects of such 
tumiours than adults. The difficulties of suc- 
cessful surgical intervention and the possible 
disappointments arc obvious. 

I will relate two recent cases of my own 
affecting the cerebrum, the one successful and 
the other fatal : — 

1. A widow, aged fifty-six years, under the care o^ 
Dr. Ferrier and Dr. Purves Stewart. Seen Julv 6, 
1905. Some three months previously, when feeling 
otherwise quite well, she felt a sudden sensation of 
weakness in ihe left hand. This soon passed off", but 
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similar attacks continued to occur, at first two or three 
rimes a day only, but soon increasiivg in frequency, 
until twenty or thirty occurrtd in the course of a single 
day. After a while clonic jerks of the whole upper 
limb from fingers to shoulder, apparently simultaneous 
at all ju'uits, were added to the feeling of weakness. 
During the attacks there was no loss of consciousness. 
No twitchings of face or lower limb were observed. 



Fic. iqo. — Di*|n.m a( liir of cubcrculoui luniour behinil ihc ccnlrol liuurt. 
(Dr. Fcrrirr's «ir.) ' 

During the last fortnight the attacks have again 
diminished in frcquencv to two or three a day. The 
left hand has, throughout, felt perfectly well in the 
intervals between attacks, but the left leg has become 
weak and drags a little in walking. There has been 
no headache nor vomiting, and no affection of sight. 

When seen there was slight weakness of the left 
lower limb at all joints^ with some exaltation of the 
deep reflexes on the same side. There was no affection 
of deep or superficial sensition. The optic discs were 
normal. There was no cranial tenderness. Fluid 



' Cnmpare Oppenheim'a caw nf tuhcrculous ah»c«s irt same situation. 

Sft abstraL-c ax cm] vf boolc. 
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removed by lumbar puncture showed moderate lympho- 
cytosis. The intra-dural pressure was not excessive. 
The weakness of the left lower limb increased, the 
ankle and toes becoming completely paralysed. The 
left upper limb became distinctly weak, but all move- 
ments were possible. Twitchings of left arm and 
hand were observed at intervals, and slight twitchings 
of left toes sometimes accompanying, sometimes pre- 
ceding, and sometimes following those of the left hand. 
Sensation, both deep and superficial, remained normal, 
as did also the optic discs, the pupils, ami the cranial 
nerves. Supinator jerks increased, left greater than 
right, left knee-jerk much greater than right, ankle 
clonus present on left side. Left plantar reflex extensor, 
right flexor. 

On July 24 I removed bone over the upper part of 
the right Rolandic area ; the skull was abnormally 
thick. 

July 27. — Yesterday slight twitching at left shoulder 
and in left lower limb, commencing at hip and spreading 
to toes. No increase in paralysis of limbs. Left face 
moves less than right on smiling. "July 28. — Yesterday 
at 2.45 P.M. felt a sensation of weakness in the 
epigastrium, followed by twitchings in left lower limb 
from the thigh to the foot, simultaneously in the 
toes, duration 1^ minutes. At 7.10 p.m. twitch- 
ings in left lower limb preceded by sensation of 
" needles and pins " in hallux. Patient felt the twitch- 
ing first on the outer side of the knee, but the 
jerking was visible from thigh to foot, gradually in- 
creasing in severity. The foot did not change its 
position as a whole. With each spasm the hallux was 
sharply drawn up, the second toe slightly, the remaining 
toes being unaffected. 10.45 ^'^- — Three attacks of 
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twitching, beginning in the left shoulder and spread- 
ing down the arm, also from the left hip to the ankle. 
No movements of toes. 3-15 a.m. — Jerking from left 
shoulder down to fingers ; then from left thigh to foot. 
Hallux drawn up at each movement and foot inverted, 
9 A.M. — Can feebly move left upper limb at all 
joints. Flaccid palsy of left lower limb, total at toes 
and ankle, severe, but not absolute at knee and hip. 
Cutaneous sensibility normal. Can localise light 
touches everywhere. Sense of position on passive 
movements lost at left toes and ankle, normal at knee 
and hip ; also lost at left fingers and wrist ; impaired 
at left elbow and shoulder. Reflexes as before. 

On July 31 I reflected a flap of dura and exposed 
the upper part of the Rolandic area. The dura was 
hard and tough, and a small calcareous plate about as 
large as a sixpence adhered to its deep surface and to 
the pia mater. The corresponding portion of the 
cortex (post-central gyrus) was of a deeper shade of 
grey than the remaining healthy cortex. By means of 
a silver teaspoon this more deeply grey part was ex- 
plored, and a yellow caseous nodule about the size of a 
thimble was dug out from the subjacent white matter ; 
it had a narrow stalk connecting it with the thickened 
and adherent meninges. The whole area of disease 
was within one inch of the middle line. 

Auguit ist. — During last night six or seven attacks 
of twitchings of left upper limb from elbow to hand. 
On one or two of these occasions the left face also 
twitched, and once the left foot. To-day, total flaccid 
paralysis of the left upper and lower limbs at all joints. 
Left face very slightly weaker than right. Tongiae 
straight. No hemianopia. Ana:"sthcsia to touch and 
pain of left upper ajid lower limbs, absolute in hand 



i 
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and foot, decreasing in ilitensitv towards proximal 
segments of limbs. No hemianjesthcsia of trunk. 
10 P.M. — 'Four or five attacks of twitching of left 
hand during the day. In one of these the march was 
upwards from fingers to shoulder, and then to head and 
left face, ^iu^ust md.^Two attacks of twitching 
during last night, both in the face. The second one 
also in the left hand, ylugusi ^rt/,— Three slight 
attacks of twitching o( face in last twenty-four hours, 
and one attack of "pins and needles" in left hand, 
.August ^!h. — -Two attacks of "pins and needles" in 
hand, and once slight twitching of hand and left 
eyelid, yiugusi ^sh. — One slight attack last night 
in the hand ; one attack this afternoon in let't face. 
Angus/ hth. — Slight twitching of left thumb and index 
at 9 A.M. At 7 P.M. "pins and needles" in the left 
foot. August \oth. — No more twitchings or tinglings 
since last night- All stitches now removed from wound- 
Can tcel lightest touches everywhere on left side as 
acutely as on right. Still total flaccid paralysis of left 
upper and lower limbs. September zind. — Wound 
healed. Total paralysis of left upper limb at all 
joints. No movement of trapezius. Sterno-mastoid 
normal. Latissimus contracts on coughing. Face 
normal. Lower limb has fair movements at hip and 
knee ; none at ankle or toes. With support can just 
stand and walk, dragging the left leg. No ana.>5thesia 
to lightest touches on arm or leg. Can localise sensa- 
tions well. Astereognosis a{ left hand. S.J.'s, K.J.'s, 
A.J. '5, left much greater than right. Kight patella 
clonus, and A.C. Plantars left: extensor, right flexor. 

Patient gradually improved, and when she left London 
had to a considerable extent regained power in the hemi- 
plegic limbs, and was able to walk. 
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Remiirks. — The spasm of the hallux and toes localised 
the tumour in the upper part of the Rolandic area, 
and the depth from which the disease was removed 
explains the increase of the paraljrsis and anaesthesia 
which took place after the operation. There was no 
optic neuritis throughout. 

n, A man, aged twenty-five years, who had evident 
signs of phthisis, and had had syphilis, was admitted to 
hospital under Tir. Aldren Turner on June 21, 1905. 
In the preceding November he experienced a feeling of 
numbness in both hands, which became specially marked 
ill the right. About Christmas time, one day when he 
was lying down quietly, he noticed for the first time 
a trembling in the right hand ; after this he had tremors 
of the right hand lasting about an hour two or thrcej 
times a day, but they have not increased in frequency 
or in severity. In March 1905 he had, for the first 
time, a fit. There was no warning beyond some increase 
in the tremor of the hand, which seemed to affect 
particularly the ring and the little finger ; the fingers 
were drawn up, the arm stiffened, consciousness was 
lost, and the patient became convulsed. The right leg 
was not afi^ected. Since then he has had several fits, 
usually of about three minutes' duration ; after one of 
them he found that he had lost the use of his right 
little finger. About March he noticed some weakness 
of his right arm, but cannot say whether this commenced 
before or after the first fit. 

Some three weeks before admission the right ankle 
became stiff. He has not had much headache, but has 
suflFcred a good deal from giddiness. He has only 
vomited when coughing. 

On Jiimission. — Some paresis, with spasm of the right 



• 
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hand. Flexion of the elbow is weak, extension fair ; 
all movements of wrist weak. The hand goes into the 
position of ulnar flexion, the fourth and fifth fingers are 
flexed at the proximal phalanges and extended at the 
distal, and the hand seems drawn towards the ulnar 
side by clonic spasms which occur three or four times a 
day, each lasting about an hour. Left arm and both 
lower extremities normal. Temperature 100', pulse 100. 
Slight optic neuritis, rather more marked on left side. 
No limitation of visual fields. No affection of other 
cranial nerves. Sensation normal. Reflexes normal. 
I operated on July 20 and 26. Skull dense and thick. 
A parallelogram of bone was cut awav, and a dural flap 
made so as to expose the left Roiandic area from the 
longitudinal sinus to the Sylvian fissure. The cortex 
bulged slightly. Shock was so severe that the wound 
was closed without further exploration. The patient 
died six days later. The temperature rose to io8'' 
shortly before death. 

Autopsy. — Attached to the under surface of the dura 
near the falx there was a firm mass about the size of a 
cherry, which had depressed the cortex of the left para- 
central lobule at its upper margin where the fissure of 
Rolando commences. The pia-arachnoid was thickened 
and milky, especially in the inter-peduncular space. The 
convolutions of the left Roiandic area were flattened, and 
beneath them a firm mass could be felt. Another mass 
could be felt beneath the caudal end of the second frontal 
convolution. The right hemisphere was apparently 
normal. 

After hardening, besides the meningeal tumour above 
mentioned, there were found on section three other 
tumours ; one about i.^ cm. broad, and extending to a 
depth of 2^ cm., which apparently originated in the 
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Rolandic fissure and extended beneath the cortex 
equally in front and behind it. It was hard and 
circumscribed, and involved the pia. The two' 
others, both spherical^ about | cm. in diameter, were] 
superficially placed, the one in the posterior part of] 
the right first frontal convolution, and the other in the, 
posterior end of the left second frontal convolution. I 
Both were hard and circumscribed, resembled the cortex 
in colour, and adhered to the dura. Forebrain was cut 
in coronal sections, but no other tumours could be 
found, nor any evidence of disease. (Left arm centre' 
minutely examined.) Membranes thickened and 
gelatinous (tubercle bacilli found in films) at the 
base ot the pons and ventral surface of the cere-. 
bellum. 

A small firm tumour, the size of -a pea, was found in] 
the substance of the posterior part of the ventral s.idc 
ot the left lobe of the cerebellum, quite superficial and 
attached to the pia. Nothing else in the pons, cerebellum, 
or midbrain. Spmal Card. — Pia-arachnoid thickened] 
and gelatinous, especially iti the dorsal and lunibar 
regions. No tumour. Microscopically . — All the tumours 
are tubercular growths completely caseous, surrounded; 
by a narrow ring of cellular tissue, in which tubercle' 
bacilli were found. Brain tissue in which the tumours 
lay was not much disturbed, being only displaced. Tbcrc 
was no degeneration in the spinal cord. 

Remarks. -^ The case illustrates the condition ot 
multiple tubercular masses involving several parts of 
the brain with focal symptoms apparently indicating 
localisation of the disease in one cortical centre, viz. 
that for the right arm. It also shows how little such 
patients are able to bear severe operative measures when 
the lungs are also affected. 
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It has been already pointed out that localising 
signs to be of much value must arise early in 
cerebral tumour. This fact has been specially 
emphasised by James Collier in his instructive 
paper on the false interpretation of the signs of 
intra-cranial tumour. Such signs led to an 
erroneous interpretation in 20 out of 161 cases 
analysed by him. The above case is an illustra- 
tion of such error in localisation. Symptoms 
which may lead to a wrong diagnosis are fits, 
cranial nerve paralyses, and certain so-called 
"cerebellar signs." The pathological condi- 
tions which may cause error in localising a 
tumour include hydrocephalus, spreading cedema 
around the neoplasm, vascular lesions co-existing 
with the neoplasm, and metastases from the 
primary growth. 



2 B 
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Tumours of Large Size. 

Tumours, whether arising in the meninges or 
in the brain substance itself, may attain a large 
size, involving in their growth more than one 
anatomical region. As sarcomata in other parts 
of the body grow to a great size, so we meet 
with sarcomata of the brain which have become 
diffused throughout the hemicerebrum, the 
brain substance being almost entirely replaced 
by tumour tissue. Some of these cases have 
been described as glio-sarcoma ; but this is 
somewhat begging the question of their nature, 
though it is by no means always easy to say 
definitely whether a given microscopical speci- 
men represents a glioma or a sarcoma. 

As germane to this point some observations 
of Max Borst are of interest : — A glioma of the 
brain being of epiblastic origin, while sarcoma 
is of mesoblastic origin, a tumour which is both 
a glioma and a sarcoma must have originated 
in two different tissues. Such a combination is 
conceivable, but he has not observed it. A 
glioma but rarely invades the meninges at all, 
and never oversteps the limits of the pia, and 
never gives rise to metastases in other organs ; 
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while sarcoma, if not growing from the meninges, 
often invades them. The arrangement of tumour 
cells around the blood-vessels is characteristic of 
sarcoma. Some gliomata arising deeply in the 
brain exhibit epithelial inclusions, and may have 
arisen from the ependyma in diverticula of the 
original central nervous cavity. 

A pure glioma does not form a solid tumour 
obviously distinct from the brain substance of 
such a size as does a sarcoma, and even when 
extensively diffused through the brain tissue 
does not alter the shape and appearance of the 
hemisphere to the same extent. Cystic de- 
generation is a common change in large 
gliomata. A very large tumour must have been 
of slow growth, since a rapidly growing tumour 
causes urgent pressure symptoms and speedy 
death. The slowly growing tumour in its early 
stages may give rise to no localising symptoms, 
while in its later stages the presence of signs 
indicating a lesion of the deeper regions of the 
brain often becomes manifest, and produces a 
curious reluctance on the part of the physician 
to advise operation. The syndrome symptoms 
may be absent in a slowly growing tumour. 
Duret observes : " In some cases the appearance" 
of the syndrome symptoms is delayed for several 
years — five or even ten years — in benign or 
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slowly growing tumours. It should be re- 
membered that the syndrome is really an 
epiphenom.enon in the evolution ot brain 
neoplasms, brought about by collateral lesions, 
particularly by increase of intra-cranial tension, 
which may be absent. . . . The diagnosis may 
be made in those cases of tumour of brain in 
which intellectual and psychic disturbances are 
the chief phenomena, by remembering that 
madness when accompanied by severe headache 
or localised paralytic phenomena ought to make 
us think of a gross lesion of the brain, and more 
particularly of a tumour." The syndrome 
symptoms are commonly wanting in tumours of 
the corpus callosum, of the pons, and of the 
medulla, and appear later in tumours of the 
motor region than in tumours of other regions 
of the cortex." 

The symptoms so well described by Diiret 
do not necessarily indicate the presence of a 
large tumour, but they point to the desirability 
of an exploratory operation which may end in 
the removal of the tumour or the relief of 
symptoms by decompression. 

The following are a few illustrative cases of 
large tumours : many others might be cited : — 
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-/. Bramanns Case. 

A man, aged twenty-nine years, began in April 1891 
to suffer from right-sided headache and from vertigo. 
The attacks were repeated at varying intervals and with 
varying intensity. In the summer of that year he had 
a blow on the right side of the head. In October, 
while sitting smoking a cigar, the cigar dropped out of 
his left hand and his face became distorted. Since then 
there has been gradually increasing weakness of the left 
hand. He had two further fits during the next eight 
weeks. In November 1891 the headache increased and 
the sight of the right eye began to fail rapidly, and 
some impairment of the power of attention was noticed. 
He also had double vision, but this was temporary. In 
March 1892 the sight of the right eye was reduced to 
perception of light, and failure of sight of left eye 
became noticeable ; by the end of April he could only 
count fingers. There was slight vertigo, but no 
vomiting. On April 21, 1892, he was admitted to 
Bramann's clinic. The head was bowed forwards and 
inclined slighdy towards the left. Pupils sluggish. 
Double optic neuritis most marked on right side. 
Sight very defective, and fields contracted. Left 
facial palsy ; decided paresis of left arm, especially of 
fingers and hand ; there was slight paresis of left leg, 
but right leg seemed weaker than normal. Reflexes 
exaggerated on both sides, especially on the left. 
There was cedema and tenderness of scalp in right 
fronto-parietal region where the patient localised his 
headache. On May i he had a fit with twitchings of 
left side of face, and a feeling of numbness in left hand 
and leg. 

May 3. — Operation in right fronto-parietal region. 
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Bone very thin. About 8 cm. sq. of dura exposed. 
Dura very vascular. H.ird tumour, evidently clearly 
marked oft" from brain, felt through dura,; more bone cut 
away until limits of tumour felt, then dura incised about 
2 cm. beyond growth. All vessels tied before division 
as Operation proceeded. The tumour measured 8 cm. 
from before backwards, and 7 cm. from above down- 
wards. It was enucleated step by step, the part over 
the ventricle being left to the last. The operator 
thought his finger went into the ventricle, but con- 
sidered it imprudent to verify this. After the tumour 
was removed almost the whole of the longitudinal 
fissure could he seen, and most of the ethmoid- The 
patient nude a good recovery. The growth weighed 
280 grammes (9.875 oz.), and was a sarcoma with both 
spindle and round cells, and enclosed in a capsule of 
connective tissue. 

//. Baliet and Dchile s Case. 

Male, aged fourteen years. Admitted September 20, 
1900. 




V\r., iq i.^L>Tf:e •afcunia aX icrrFbdil meniitgca, (Balltl ami Uelillr.) 
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Four years previously had epileptic fits, which 
occurred at intervals during two years, and then ceased 
under potassium bromide, leaving, however, a slight 
right facial paresis. Nine months before admission he 
began to have vomiting and trophic lesions (alopecia) 
of scalp. When admitted he had been drowsy and 
dull for a month. There was alopecia of the left 
temporo-parietal region with cedema of the scalp. The 
ieft eye appeared deeper in the orbit than the right, 
and squinted downwards. There was right facial palsy 
and paresis of right arm. The patient complained of 
headache, and had optic neuritis. Fa:ces passed in- 
voluntarily. He could stand, but only with difficulty. 
No difference in power of legs. He had several fits, 
and died four months after admission. 

Autopsy, — Old tubercle in both apices. A very large 
tumour involved the left frontal lobe. When the brain 
was removed the tumour was seen to project like the 
head of a mushroom, 5 cm. above the surface of the 
hemispheres. It measured 12 by 10 by 15 cm., and 
was attached by a comparatively small pedicle, the 
section of which measured 3 by 2^ cm. The con- 
volutions beneath the tumour were flattened. The 
posterior extremity of the left third frontal convolution 
was involved, but there was no aphasia. The growth 
was a sarcoma. 

///. Dercum and Keens Case. Brief Abslract of 
Symptoms, May to November 1902. 

H. W., aged twenty-six years. Dull headache. 
Irritability of temper for previous four months. Slight 
loss of control of movements of right hand. Several 
attacks of vomiting. Bilateral optic neuritis, most 
advanced on left side. Paralysis of right external 
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rectus, slight weakness of right side of face. Astereo- 
gnosis of right foot. Achilles clonus right side. Slight 
diminution of sensibility in right lower limb to pain, 
touch, and temperature. Tenderness in left post- 
parietal region sometimes present, but not always 
demonstrable. Later some numbness of left side of 
face. 

November 1902.— Left temporal region explored ; 
result negative. 

March 1903. — Hemiplegia and hemianjcsthesia of 
right side of gradual onset. The hemianesthesia was 
most decided in the distal portion of the extremities. 
Right homonymous hemianopsia, without Wernicke's 
sign. No word - deafness, but characteristic word- 
blindness. Partial anosmia. Complete astereognosis. 

Operation in three stages in left parietal region. 
The tumour, an encapsulated spindle-celled sarcoma, 
weighing 264 grammes (9.3 oz.) was removed. The 
parenchymatous hasmorrhage from the bone was difficult 
to arrest — a condition often found in bone infiltrated 
by sarcoma. The patient died soon after the operation. 

Remarks. — The interest of this case lies in the 
presence of an enormous tumour with absence of 
striking localising symptoms until late in the case. 
'* In reviewing the symptoms we are impressed with 
the fact of the insignificant value of paralysis of one 
abducens or of trifacial hypsesthesia. The case docs 
demonstrate the localising value of astereognosis and 
slight muscular inco-ordination." 

ly. Mills and PfahUrs Case. 

A woman, aged thirty-two years, was admitted to 
hospital in October 1901. Some months before she 
began to lose power in the right leg, and the right arm 
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tioii also impaired. The loss of all forms of sensation 
became more decided as time went on. Marked 
bilateral Optic neuritis. Right homonymous hemi- 
anopsia. All deep reflexes exaggerated on right side. 
Attacks of agonising headache. Mental state well 
preserved. 

Diagnms. — Large dense subcortical tumour. A 
distinct shadow was obtained on examination with the 
ROntgen rays, and the diagnosis was fully confirmed 
by operation and necropsy. 

The severe pain in head made operation imperative, 
the diagnosis being large subcortical tumour in parietal 
region. 

OperiUton by Drs. Hearn and da Costa. 

The parietal region and ascending trontal convolution 
were exposed. A nodulated mass 1.8 inches in diameter 
coming through tlie cortex was removed. Death 
occurred two hours later. 

Autopsy. — Tumour removed had been broken ofF 
from a large subcortical mass. The tumour reached 
the internal capsule and thalamus, but did not invade 
them. 

Dr. Pfahler ably comments on the method to be 
employed to obtain Rontgen-ray photographs of brain 
tumours. 

^cw«ritj.— The tumour was Lirge and for the most 
part subcQrtical. It reached the thalamus and occupied 
most of the parietal lobe. It was a fibro-sarcoma. 
The tumour was localised by clinical study and bv the 
ROntgen rays. This is the second case in which the 
rays localised a brain tumour ; the first case was 
published by Church i^Amer. Journal of the Med. Set.) 
in February 1899. 
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Conclusion. 

I have now only to express the hope that in 
this lecture I have been able to show that the 
victims of tumour of the brain have, in surgical 
intervention, a means of relief, and sometimes of 
cure. 

Starr quotes with approval the dictum of 
Keen, that " these operations are not to be rashly 
undertaken by the novice in Surgery " ; but it 
may well be asked what operation should be 
rashly undertaken by the novice or by the 
master ? 

Cases of brain disease requiring surgical relief 
are numerous and widely distributed, but those 
who operate on these cases are few and far 
between. Not so long ago the same was true 
of acute abdominal diseases, but now the surgery 
of acute abdominal disease is successfully prac- 
tised by the great body of surgeons. Until this 
stage in the history of brain tumours has been 
reached many remediable cases must go un- 
relieved. Up to the present, those of us who 
have worked in this field have been passing 
through a period of criticism, of opposition not 
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always friendly, ot many disasters^ and of some 
great achievements. Indeed, the history of 
operations for brain tumour, so far, may be 
compared to that ol the early years of ovario- 
tomy. Of those who have contributed to 
the slow but certain progress of this depart- 
ment of Medicine and Surgery some are known, 
but many are unknown to fame. Though 
in this, as in every other branch of science, 
each stage in the advance of knowledge 
is associated more particularly with one or 
several great names which are interwoven with 
its history, we ought never to forget what is 
due to those of less renown — the most obscure 
practitioner who has accurately observed and 
recorded an important fact, he also has added 
his stone to the building. And to such an one 
I would recall the words spoken on a memorable 
occasion by the late Sir James Paget, "No good 
work is ever wholly lost." 

I may fairly claim that, in the great achieve- 
ments of the past, the strenuous and scientific 
labours of my colleagues at the National Hospital 
have had a large share. 

As to the future we cannot — 



" look irtto the seeds of time. 
And say which grain will grow and which will not," 
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but I am convinced that the dawn of a happier 
day for these terrible cases has come : — 

" And not by Elastern windows only. 

When daylight comes, conies in the light : 
In front the Sun climbs slow — how slowly ; 
But Westward look, the land is bright." 
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Some additional Cases of interest^ lh<e fatal ones ^ as is 
usual ^ being especially instructive. 



I. Large Tumour of Frontal Lobe without 
Optic Neuritis (Figs. 194-198). 

Man aged 52 years. Under the care of Drs. Evans 
and Zienun. He was a total abstainer^ but rathci; 
inclined to free indulgence in eating. He had hid 
no previous illness, and there was no history of syphilis. 
He had been married twenty-five years ; his wife had 
had two children, both healthy. 

On March 29 he had a fie in his office, and was 
brought home in a cab ; after the fit he vomited. He 
resumed his business the next day. On April 22 he 
had another fit, after which he also vomited. He went 
back to his work the next day (April 23), but had three 
fits the course of which was not observed. After this 
he rested for two weeks before resuming business. A 
few months later he went to Switzerland for three weeks 
with his family. His speech had become slower than 
normal, he would often miss his train, and became 
excited and emotional. In Switzerland his family had 
much trouble and anxiety about him. He returned 
home on August 8, and on that day had a fit. About 
[his time he became very careless about his dress, and 
for a time had incontinence of urine. On August 16, 
weakness of left hand was observed, and on August 10, 
the left side of the face and the left leg were similarly 
affected. Since the commencement of the illness he had 
had severe headaches at intervals. 

He was seen in September by Dr. Risieii Russell, and 
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a few days later, on the 14th, by me. He then had left 
hemiplegia, the loss of power being most profound in 
the arm, with very slight hemi-anassthesia, amounting 
to only slight dulness of sensation to light touches. 
Localisation was good. Ankle clonus was obtained on 
the lett side. There was no optic neuritis. Mentally 
he was dull and slow. There had been no incontinence 
of urine since August. 
■ On September 15 I removed bone over the right 
n"onto-parietal region, and on the 24th opened the dura. 
The middle and upper part of the frontal lobe bulged, 
a large subcortical tumour was removed which occupied 
the first and second frontal convolutions, and the whole 
of the white matter beneath. It weighed over 2 oz. 

The patient stood the operatioji remarkably well, the 
blood pressure only tell from 125 to 105 mm. of Hg. 
For a few days all went well, but the patient died on 
October I, from acute spreading lobar pneumonia of 
the right lung, possibly of influenzal origin. The 
local operation conditions were normal — cere bro-sp 111 al 
fluid was draining fre«ly. 

Dr. Zieman took X-ray photographs of the 
patient's head which demonstrated the position of the 
tumour. ] could not make out distinctly the tumour 
from 4 study of the negatives, but on the bromide 
prints the outline of the tumour could clearly be seen by 
oblique illumination, indeed much more clearly than IS 
expressed in the reproductions (Figs. 197 and 198). 1 
ought to add that the skull was remarkably thin. 

Dr. Zieman contributes the following facts : — The 
plates were imperial special rapids lo"x 8", The dis- 
tance was 1 8 inches. The exposure in the side view was 
four minutes, and in the top view five minutes. The tube 
was very soft, having been lying by for eighteen months. 
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Fig. 196. — Microicflpic itctton <*f frontai tumour. 
Tht tumour 11 a. ^liumj with giant ceLli_ 
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Fig. 198. — Radiogrim by Dr. Ziemin of frontal lobe tumour. 
(View from above and in front.) 
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1. Tumour of Base of Skull with Mexincitis 

SEROSA, MfSTAKEN FOR ImtRADURAL TuMOUR 
OF THE RIGHT CEREBELLAR FoSSA (FiG. 199). 

On October 4th I was asked by Drs. Harold and 
Risien Russell to see a nun aged 40 years. For about 
eight weeks he had had a vague feeling of general ill 
health, but without definite symptoms, until three weeks 
before the date of my visit. He then had pain in the 
right ear ; this subsided after a day or two, but left him 
deaf in that ear and with weakness of the right side of 
the face. The right-sided deafness and facial palsy 
became absolute. He was se mi-stupor ous when I saw 
him, and for two or three days it had been observed 
that at times he was unable to name objects correctly 
and that he occasionally used wrong words. He had not 
had headache, vomiting, giddiness, or inco-ordination 
of limbs. The reflexes were brisker on the right side 
than on the left- The right upper limb was distinctly 
weak, and the grasp of the right hand feeble. Pulse 1 00 ; 
temperature 100°. He could be roused, and aometimes 
answered questions correctly. There was no decided 
optic neuritis, but it was thought that the retinal veins 
were fuller than they had been a few days previously. 
He had certainly had syphilis. The diagnosis was 
syphiloma or other tumour involving the anterior part 
of the right cerebellar hemisphere- 

The next day the dura in the right cerebellar foasa 
"tras exposed. In working forwards towards the 
descending portion of the sigmoid sinus I encountered 
amass of granuloma or new growth lying between the 
outer surface of the dura and the posterior aspect of the 
petrous and mastoid bones. In the hope that this was 
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a syphiloma the wound was closed. The dura was no 
abnormally tense. Next morning he was much worse, 
insensible, and with a slow pulae. The flap was hurriedl 
thrown down, and the dura, which had become very 
tense, opened, On insinuating the finger between th 
posterior surface of the petrous and the cerebellum 
much cerebro-spinal fluid escaped. There was ni 
growth insid« the dura. Patient did not rally, and diet 
in twelve hours. 




Fig. I9S' — AlkriHCopical icctliia oi growili faaai bciwrtn liun of fMtriar iota 

The growTh was i larcoma growing either frnnl the riutrT ivrTicc of ihi ilalj 
from thr tEniparal bone. The upper portion of the ilnwing ihowi 4 poition ir([ 
niaitcid bon? which wm luptrficialljr inviiltd \^ (:)>« tumour. 

A radiogram of the head (side view) was taker 
Dr. Zicman, but as the patient became rapidly 
was not seen before the operation. As in the lastj 
the bromide print showed the site of the tumouj 
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, Figs. 202-206 U/ustrale a lumcur of the outer sur^ 
of thi dura mater kindh sent 10 me by Dr. TAcmjon 
of ScratticK in Penmylvama, It reached rac on 1 4th 
December 1906, when this work was already In print* 
but it is of such interest that, although I have no 
clinical history of the case, I decided to add it at the 
^bst moment. 

^P The growth weighed (in the preserved state) 907 
grammes, almost equalling the weight of the brain 
(in the preserved state), which was 91 j grammes. 

The growth measured 1 7 cm. from before backwards, 
9.5 cm. from side to side, and 10 cm. from above 
downwards. It lay obhquely across the upper surfece 
of the dura of the vertex. Its long axis was directed 
from in front and the left, obliquely backwards and to 
the right, and crossed the superior longitudinal sinus a 
little behind its middle at an angle of about 30 . 

The growth was intimately adherent to the dura 
over a considerable area, and had perforated the 
cranium and scalp. It protruded through the skin 
as an oval fungating mass, measuring g by 8.4 
centimetres. 

Where not adherent to dura or scalp the limits of 
the growth were well defined, and its surface was in 
places smooth, in others nodular. 

The brain had evidently suffered great compression, 
especially the posterior two-thirds of the left hemisphere, 
and was much distorted in shape. It was not infiltrated 
with the growth, the inner surface of the dura was 
intact. Histologically the growth was a spindle-celled 
fibro-sarcoma. The bulk of the growth was made up 
of long fusiform cells arranged in bundles mostly 
parallel to the long axis of the vessels. In places the 
cells appeared to be of different sizes and shapes, and to 
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be arranged in whorls, but this was due to bundles of 
long cells being cut obliquetv. 

Where adherent to the outer surface of the dura 
there was no sharp line of demarcation between growth 
and dura, but the long fusiform cells of the growth 
seemed to pass into the fibres of the dura ; the dura 
itself was nowhere completely destroyed, but groups of 
sarcoma cells could in place? be seen in ils outer part. 
Near the dura were numerous pigment granules appar- 
ently derived from the blood. 

In sections, including a portion of skin, the limit 
between slcin and growth was in some places well 
defined, in others the growth had extended into and 
blended with the deep layer of the skin. Outlying 
groups of sarcoma cells could be seen in the thickness 
of the skin, and here and there groups of sarcoma cells 
blocked the vessels. Near the skin the bundles of long 
spindle cells were less compact and less regularly arranged 
than in the part of the growth near the dura. Near the 
skin, bundles of well-developed fibrous tissue were present. 
Where the fibrous bundles and spindle cells were cut 
transversely or obliquely the appearance resembled that 
of alveolar sarcoma. 

The growth was only moderately vascular, the walls 
of the vessels were ill-developed. 

An instance taken from Auvert's work of sarcoma 
of the outer aspect of the dura mater attaining great 
dimensions, and in some respects resembling Dr. 
Thomson's specimen, is described on pages 220 and 
221, and figured on page 229. 
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Fio. 1*1- — Phalognjih by Dr. C. E. Thomun arihc tumour ■ml the hriin 
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5. Large Sub-cortical Malignant Cvst without 
Syndrome Symptoms; but wrxH PRoGRESsrvE 
Left Hemipi-ecia and Jacksoxian Epilepsy. 

W. W., a postman, aged thirty-nine years, admitted 
to hospital in 1906, under the care of Sir William 
Gowers. There was no history of syphilis. In May 
1906 he had a fit, commencing with a sudden difficulty 
in breathing, he t'elc that his left leg was slipping away, 
and in the course of the fit the left arm and hand and 
the left side of the face became convulsed, conscious- 
ness was lost and the tongue was bitten. He recovered 
quickly from the fit. In November of the same year 
he had a second fit, followed by temporary left hemi- 
plegia, and had ten fits in all before he came into the 
hospital. The fits were preceded by a peculiar sensa- 
tion felt deeply as starting from the left toes, travelling 
upwards, and seeming to pas* out at the left shoulder. 
For some weeks prior to admission the left side had 
become gradually weaker. No headache, vomiting, or 
vertigo ; no optic neuritis ; no impairment of vision ; 
no astereognosis. The right pupil was larger than the 
left. The left plantar reflex was extensor. There was 
left hemiplegia without loss of sensation in the paralysed 
limbs. 

Operation^ July lf)th^ 1 9*^71 '" "^"^ stage. Right 
fronto-parietal region exposed ; no great tension of 
dura. Veitis over first and second frontal convolutions 
tied, and an incision then made into the brain through 
the middle of these convolutions. The incision opened 
a large malignant cyst which extended backwards in 
the centrum ovale as far as the finger could reach. No 
attempt was made to enucleate the tumour. The 
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paralysis was not immediately increased by the opera- 
tion. There was no definite alteration of sensation of 
the limbs. A hernia cerebri formed which, in spite of 
attempts at drainage, became worse, and in the course 
of a month was as large as an orange. During the 
next few w^eeks it diminished in size, but the patient's 



|r«C. £07. — HoiiwhUl wCUan of bniin iJii,«in^ ihc hrtnia *A<I lh< tnUrtiiiin of the 
tumour icriiii ihe miiUIp !in«. 

condition underwent no Improvement, and the hemi- 
plegia became more profound. In October (ten weeks 
after the operation) he began to suffer from short fits, 
in which he had twitchings of the left leg. arm, and 
face, sometimes localised in the orbicularis or in the 
thigh. A month later twitchings on the right side 
commenced, indicating that the tumour had probably 
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crossed the corpus caHosum. The wound unfortu- 
nately became septic, and this hastened the patienl'^s 
death. The autopsy showed that the tumour had 
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Fie. loS — Micrnicopic lection nf tuniDiir ihowing glioniBtoQi liiiuc wlih giant celli. 

crossed the middle line. Histologically the growth, 
which was extremely vascular, had in places the char- 
acter of an angeio-sarcoma ; in other parts the presence 
of stellate cells suggested glioma. 



6. Large Cillular Fibroma of Right Auditors 

Nerve. Operation. Death from Hemor- 
rhage. 

W. H., male, aged forty-four years. Under the 
care of Dr. Aldren Turner. During the five years 
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prior to admission there had been deafness in the 
right ear, associated with "steaming" tinnitus, and the 
patient, by occupation an expert carpenter, had been 
unable to execute skilled work with the right hand. 
There had been no vomiting ; for some nine months he 
had had occasional attacks of vertigo, and sometimi^s, 
in the early morning, occipital headache. He had been 
able to walk well, but felt the need of some support on 
the left side. When admitted he had nystagmus, coarse 
id slow when he looked to the right, but occurring 



FWi acq. — ExpOil»icn o( ri^hl imeniJil aadiiory ninta* ty fibranu 

of auililory oirm, (Dr. AUrrn Tuintr'i cue.) 



;hatever the direction in which he looked. There was 
?cry slight paresis of the right seventh and of the 
'sensory portion of the right fifth nerve. The right ear 
was absolutely deaf, and the patient complained of con- 
stant "^'steaming " tinnitus in it. There was no optic 
leuritis ; the patient experienced some slight difficulty 
in swallowing, and some tenderness was elicited by 
pressure behind the right mastoid process. In walk- 
ing he bore heavily on the heels. The right patellar 
irtex was more brisk than the left. Slight inco-ordina- 
'tion of the movements of the right hand. Movement 
ipf vocal cords normal. The giddiness induced by 
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rotation was more intense when the patient was turned 
from left to right than when the rotation was from 
right to left. 

Operation in two Stages. Severe shock at the end of 
the first stage so that intra-venous infusion was required. 
Four days later the second stage was carried our. The 
cerebellum bulged under great pressure, and the tumour 
was immediately found with the finger. The patient 
at once became so collapsed that rapid removal of the 
growth was considered imperative ; this was easily 
accomplished, but considerable hjemorrhage followed. 
The patient never rallied, and died four hours 
after the operation. The tumour measured 5 cm. 
by 3 cm. and, as these chronic tumours so often do, 
had expanded the internal auditory meatus (see 
Fig. 209). 

Remarks. — Operation on casesof this kind is attended 
by considerable mortality from hemorrhage. The 
bleeding not only comes from ruptured veins but from 
the torn inferior cerebelJar artery, and it does not seem 
possible at present to ligate this vessel before removing 
the tumour. 

It is hard for the surgeon to refrain from removing a 
tumour when he can easily do so ; the writer, however, 
cannot but think that, until we can be more sure of 
controlling the haemorrhage, removal of the tumour, 
though presenting no difficulty, is not in all cases the 
best course to adopt, for it may kill the patient, while 
a simple decompressive operation wi!l ameliorate his 
condition and prolong his life. Further, the after- 
result of cases that recover may be marred by injury to 
the fifth and seventh nerves, to which the tumour is 
often adherent. 

The only other methods by which access could be 
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this 



c 



the 



imour 111 tms situation art [^1) removing 
petrous, and (2) lifting up the occipital lobe of the 
cerebrum and making a flap 5ii the tentorium with its 
hinge at the superior petrosal sinus. The first method 
would not give sufficient access to a tumour of any 
considerable size, and is moreover objectionable for 
other obvious reasons ; the second method would give 
ample access to the tumour, and might possibly allow 
the surgeon to pass an aneurism needle round the 
inferior cerebellar artery and to tie this vessel. The 
sudden alteration of intra-cranial pressure, which occurs 
when the dura is opened, allows parts which have been 
forced down by the increasing intra-cranial pressure 
through the foramen magnum to recede towards a 
more normal position. This change of position, 
together with the sudden Joss of intra-cranial pressure, 
must inevitably produce a great alteration in the cir- 
culation through the pons and medulla. The disturb- 
ing effect of these changes on the respiratory and 
cardiac nuclei is another cause of the high mortality of 
these operations. 



7. Fibroma of Auditorv Nerve. Death 
FOLLowrwG Lumbar Puncture. 



Mrs. L., aged twenty-one years. Patient of Dr. 
Ferrier and Dr. Drake, She had, for many years, 
suffered from headache of some severity, and from 
attacks of vomiting. For some eight months before 
she came under observation the headache had been 
worse and recurred almost daily ; she did not vomit 
more often than once in two weeks. For a year she 
had been treated (without benefit) for deafness and 
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whistling tinnitus on the right side. Her Sight had 
been failing for a month. Condition found on ex- 
amination: — Complete deafness of the right ear; hori- 
zontaJ nystagmus with wide excursions on looking to 
the right. Mr. Gunn reported intense fungiform 
papillitis on both sides, with 7 D. swelling. No hasmor- 
rhages. She could walk well, but showed some tend- 
ency to fall towards the right side. No ataxia of 
limbs. Right knee-jerk very brisk ; no sign of affec- 
tion of seventh or fifth nerve ; no dysphagia ; no weak- 
ness of right sterno-mastoid. Movements of palate 
and of tongue normal. 

Operation in izvo stages. At the first stage all the 
bone over the right cerebellar region was removed ; 
both the horizontal and the descending limb of the 
sigmoid sinus were exposed. There was not much 
hasmorrhage, but, as is usual in cases of sub-tentonal 
tumour, the shock was considerable. The patient re- 
covered well, was bright mentally, and neither had 
headache nor vomiting. Nine days later the second 
stage of the operation was undertaken ; the scalp flap 
was thrown down ; the thin dura was found to be 
extremely tense : in the hope of minimising the risk of 
injury to the cerebellum, lumbar puncture was carried 
out ; before incising the dura a considerable amount of 
cerebro - spi nal fluid, under great pressure, was thus 
withdrawn. The dura became quite slack, and I was 
about to incise it when I noticed that the patient was 
not breathing, and had changed colour. Artificial 
respiration was at once commenced. Oxygen was 
given ; strychnine injected subcutaneously ; brandy ad- 
ministered per rectum, and saline solution infused intra- 
venously. I incised the dura while artificial respiration 
was continued ; as there was no sign of return of natural 



respiration, it was thought best to remove the tumour 
rapidly ; one movement of the finger sufficed to eflfect 
this. No relief was obtained, so^ as it was now certain 
that the heart had ceased to beat, an incision was made 
in the abdominal* wall and in the diaphragm, and the 
heart massaged, but no response was obtained- The 
tumour was attached to the auditory nerve ; on throw- 
ing the light into the cavity from which the tumour 
came, the torn auditory nerve and the uninjured fifth 
and seventh nerves could clearly be seen. The sudden 
relief by lumbar puncture of high intra-cranial tension 
was the cause ol the fatality in this case. 



8, Tumour of Vermis extending into Cerebellar 
Hemispheres and into and bevonp the Fourth 
Ventricle. Operation. Death. 

P, E., male, aged fifteen years» admitted to hospital 
under Dr. Ferrier, September 2nd, 1907. 

Three years previously he fell from a cart, striking 
the top of his head ; he lost consciousness for a time, 
but had no further symptoms for a fortnight. He then 
had, for the first time, an attack of headache and vomit- 
ing, and afterwards continued to have a similar attack 
twice or three times a week. The headache was chiefly 
occipital, but was also felt at the vertex and in the frontal 
region. The attacks began suddenly, lasted about twelve 
hours, and ended suddenly. Some nine months before 
admission he began to have fits of giddiness in which 
objects seemed to move rapidly round from left to right, 
and the patient felt that he also moved roiind in the same 
direction. About this time the movements of the limbs 
began to become unsteady, especially during the attacks 




the right side. The range of outward movement of 
both eyes appeared somewhat lessened, and punctate 
ierlcings of the eyes occurred when the patient looked 
to either side. No other cranial nerve was affected, 
a»d there was no loss of power or of sensation in the 
limbs. He could walk without assistance, but staggered 
and inclined to deviate to the left, and felt as if he 
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would fall towards the left. There was ataxia on both 
sides, more marked on the right side. The deep re- 
flexes were exaggerated on both sides.^ 




Fic. 111. — Three vitwj of transverie lectioni of (he cercb<;llum. The upper one 
■howf the growth in the vermis and extending into the Literal lobea. The two lower 
■how the continuity of the growth in the cerebellum and fourth ventricle. 



Operation in three stages. — With the object of expos- 
ing the vermis, Cushing's cross-bow incision was made, 

' Compare paper by Dr. Graingvr Stewart on symptoms of fou«h 
ventricle tumours. Prac. R. S. M. vol. i. 
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and flaps of the soft parts reflected, laying bar« the 
bone over the whole cerebellar region. The patient's 
condition became so unsatisfactory that it was decided to 
do no more thar day, and the scalp flaps were sutured. 
Nine days later bone was removed over the cerebellar 
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region, the gap made extending from one mastoid pro- 
cess to the other. The scalp flaps were again replaced. J 

After another interval of nine days the third stage 
of the operation was carried out. The dura was under 
great tension. The occipital sinus was tied and a flap 
of the dura mater cut and thrown down so as to expose i 
the vermis and both cerebellar hemispheres. A cJarct- 
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coloured diffuse growth, which it was obviously impos- 
able to remove completetv, was seen occupying the 
vermis. The operative shock was severe, but when I 
saw the patient next morning he appeared better and 
spoke to mc ; a few minutes later respiration ceased 
suddenlj' and could not be restored. 

Aatopiy. — The skull, as it often is in cases of chronic 
cerebellar rumour with hydrocephalus, was very thin in 
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Fig, 11;. — CfaoroiJ ficiw ot fourth vrnlritic with lumour cxili nHbcrFnl. • 

all parts. The medulla and pons were flattened, but 
the cerebellum was not forced down into the foramen 
magnum so as to form a "pressure cone." The folia, 
of the cerebellum were somewhat flattened and the 
upper surface bulged upwards. The convolutions of 
the cerebrum were slightly flattened. The ventncles, 
especially the third, were dilated. The tumour occupied 
the vermis and extended into the lateral lobes of the 
cerebellum ; it protruded from the cerebellar substance 
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between the pons and the medulla, the projecting 
portion being covered by the arachnoid. The growth 
had filled up the fourth ventricle, which was dilated, and 
spread along the dilated aqueduct of Sylvius as far 
as the corpora quadrigemina. It had probably com- 
menced in the cerebellum and reached the fourth 
ventricle by growing through the ependyma. 

Part of the tumour in the fourth ventricle had not 
the claret colour of the rest of the growth, but looked 
greyish white like an ordinary glioma. 

Remarks. — ^The autopsy showed that the case was 
too far advanced for successful operation. The opera- 
tion was undertaken in the hope of preventing, when 
the patient was no longer under observation, a relapse o( 
the optic neuritis and the risk of sudden death which a 
new acute attack would have entailed. It is at present 
impossible to distinguish a case which may be benefited 
by operation from one that is irremediable. 



9. Large Cvstic Tumour of Right Cerebellar 
Hemisphere and Vermis, displacing Fourth 
Ventricle. Operation. Death. 

W, L, male, aged twenty-four years. Admitted 
under Dr. Ferrier. 

Three years prior to admission he had vomited, 
without any feeling of nausea, three times in the course 
of one week. Six months before admission he vomited 
one day on getting out of bed, and since then vomiting 
has continued at frequent intervals, sometimes on 
alternate days, sometimes several times a day. The 
vomiting has sometimes been accompanied by violent 
shooting pains referred to the frontal region. Some 



OF TUMOUR OF THE BRAIN 417 

three weeks before admission he began to complain of 
a gnawing pain in the left occipital region which has 
remained constant. Three months before admission he 
began to experience difficulty in maintaining equili- 
brium when walking, and found that he became very 
easily tired. A little later he began to see double. He 



FiTh. £14. — Pnilrriur Aiji^ct ^7i crrrbcLluni qliowir^ l)tr ripAnJcil ■'■[^^t cerebellar 
hemiiplieK and the prniurE cone itound the medulla. 



has had some occasional difficulty in swallowing. His 
memory is good ; there have been no sphincter troubles. 
Hearing and smell normal. For some two months 
a tendency to slur over words in speaking has been 
noticed. 

When admitted he was scarcely able to stand alone 
and quite unable to walk unaided. There was intense 
optic neuritis. H. on each side 2 D. Swelling on right 

2 E 
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8 D., on left 7 D. No hEemorrhages. Pupils acted 
both to light and to accommodation ; both external 
recti weak, horizontal nystagmus on looking to either 
side. Diplopia from weakness of left superior oblique. 
Lower jaw deviated a tittle to the left, and mouth 
perhaps was a little drawn to right. The right side of 
the palate moved more than the left. Right knee-jerk 
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Fitj. 315, — iMail viEW gf tight c-crebetltir lnrmltplKrc anH medulla, 

thawing ptnaurc coiic. 



greater than left. Muscles of limbs normal. Slight 
ataxia of right limbs, none of left. Slight staggering 
towards either side in walking. Romberg's sign not 
present. Naso-labial fold rather more marked on the 
left side than on the right, the tongue when protruded 
deviated very slightly to the left. There was perhaps 
slight hypera^sthesia in the distribution of the right fifth 
nerve. 
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Operation in two stages. — All the bone over the left 
cerebellar region was removed, but the dura, which was 
under great tension, was not then opened. As the 
scalp flap was being sutured the patient collapsed but 
revived well after intravenous infusion. The amount 
of blood lost was not excessive. Half an hour later he 




Fig. 116, — Under aurface of cerebellum and medulla, ihouing ttattening of 
medulli, bulging of right cerebellar hemiiphere and left vertebral artery lying in a 
groove on the surface of the medulla. 



regained consciousness and spoke, but then suddenly 
ceased breathing. The dura was opened and artificial 
respiration persisted in for an hour and a half, but in 
spite of stimulants and a second intravenous infusion 
the heart stopped. 

Autopsy, — Large cystic tumour of right cerebellar 
hemisphere and vermis. The cyst wall was quite 
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detimte, in some places 4 mm. in, thickness. The con- 
tents of the cyst were orange red in colour and 
gelatinous. The cerebellum had been forced down- 
wards into the foramen magnum showing a well- 
marked " pressure cone." The meduils was indented 



Fi^i 2 I ~-— SectLOD chrau^h pons anil ccrebelliEm, showing cycl in righl hcmk- 
■pKcre. The + iivdiutM the Fburth veotriclr, whith wit ditplaccH but not inviiKil. 
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Th< photograph ii of (he undo lurfiicc at thi upper wgmeal. 



in front by a bony projection on the anterior border of 
the foramen magnum, and the vertebral arteries were 
lying in grooves on the surface of the medulla. The 
aqueduct of Sylvius was dilated. The fourth ventricle 
was obstructed and deformed but not invaded. The 
tumour was probably a glioma which had undergone 
cystic degeneration from the cutting off of its blood- 
supply, a method of apparent cure not infrequently 
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met with in glioma of the cerebellum. Neither 
the cyst wall nor the contents showed any definite 
histological structure. 



10. Cerebral Tumour. Site Undiagnosed. Fits 
WITH Hallucination of Smell or Taste 

PRECEDED BY AN INTELLECTUAL, AuRA. DECOM- 
PRESSIVE Operation. Improvement. 

Mr. X., aged thirty-one years. Patient of Dr. Mott 
and Dr. Menzies. 

Seen September 1907. For two years he had not 
felt quite clear in his head, and had been incapable of 
sustained mental application. He had had daily, or 
several times in a day, attacks, lasting two minutes or 
less, in which he had an ill-defined feeling of great 
dread or apprehension of impending calamity, and 
immediately afterwards a subjective sensation described 
as a metallic taste or an hallucination of smell. The 
only change in his appearance noticed by those with 
him when the fits occurred was pallor of the face. He 
had suffered from headache from time to time, but 
never severely, and not at all within the last two 
months. He had vomited occasionally without apparent 
cause during the preceding year. He had had tremor 
of both hands for several years ; this was attributed to 
tobacco, and was not increasing. There was choked 
disc on both sides, with swelling of 4.5 D. On the 
left side the visual field was considerably contracted. 
During the time he was under observation this con- 
traction increased, and some contraction of the right 
field also became apparent ; there was no central 
scotoma. No paralysis of limbs, no alteration of 
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reflexes, and no lass of sensation were made out, but 

the right hand, although the patient was left-haiided, 
was thought to be the stronger. There was no history 
of syphilis, but the patient had been given a long 
course of mercury and iodide of potassium. 



c 



FrG- 2iH, — Arra of braLn mpoactl by right accip-ital JeComp»i4iVC apcratma, 
Aitct Hutvty Ciuhing. 

Operation. — Decompressive operation over right 
occipital region. The dura mater was under moderate 
tension. No difficulty was encountered during the 
operation, but for some hours afterwards the patient was 
rather collapsed. For a few days after the operation 
there were no fits at all ; subsequently they recurred, 
but only once a day in the early morning. They were 
very slight, and were no longer accompanied by an 
hallucination of taste or smell. On one occasion the 
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nurse noticed that the left angle of the mouth appeared 
drawn. Three weeks after the operation optic neuritis 
had totally subsided. The scalp flap was slightly 
bulging. The patient felt clearer in the head than he 
had done for years previously, and, with the exception 
of the very slight attacks, was quite well. The decom- 
pressive operation was done because it seemed impossible 
accurately to localise the tumour, which probably 
occupies the tip of the right tempore - sphenoidal 
lobe or the orbital surface of the right frontal lobe. 
Four months after the operation there was very slight 
bulging of the scalp flap, varying a little in degree from 
time to time. The eye signs remained unchanged, but 
the patient said he could see better. The head was 
described as feeling normal and clear, and there had 
been neither vomiting nor headache. There was no 
tremor of the hands, and the knee-jerks were normal 
and equal. As a rule an attack of petit mal occurred 
morning and evening, but as the face did not become 
pallid, the attacks were not evident to others. The 
patient states that he retains consciousness throughout 
the attacks, and that the sensation of fear which accom- 
panies them is much less. The hallucination of smell 
sometimes occurs, but is much less intense and is never 
disagreeable. After exertion the patient experiences a 
sensation of tiredness in the head so that he now avoids 
walking more than about four miles. In every respect 
the patient's condition appears much improved. 
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II. LocALrsED Menivgo-Cortical Lesion of Left 
Ascending Parietal Convolution, causing, 
among other svnfptqms, astereognosis of 
R[GHT Hand. 



p. R. G., male, aged fifty years. Patient of Dr. 
Colcutt of Brighton and Dr. Purves Stewart. Seen 
September 7th, 1907. 

Had had tinnitus and headache for ten to twelve 
years. Six years ago had intense paroxysmal pain in 
right hand, extending almost up to the elbow, for two 
or three weeks ; none since. About three years ago 
headache became more intense ; it was not alwavs felt 
at the same spot. Two years ago had violent vomiting 
for two hours, repeated six months later, but rot 
subsequently. When examined one and a half years ago 
had buzzing noise m right ear, but no abnormal physical 
signs were detected. Three months ago was frightened 
when rowing in a rough sea. Two weeks later he 
began to have a difficulty in finding his words, which 
has subsequently increased. About that time he also 
began to experience tingling sensations in the right 
index and middle fingers, with occasional localised pain 
in the [eft parietal region. His gait became unsteady 
and his memory failed. No vomiting, no diplopia, no 
fits. Noises in both ears, more in left than in right. 
When seen (September 7th, 1907J, slight weakness ot 
lower branch of right facial. Optic discs norma! ; no 
abnormality of visual fields. No sensory or motor 
abnormality in limbs, deep reflexes normal and equal, 
plantars not elicited. On October 3rd left parietal 
headache had become much worse, in spite of energetic 
treatment with potassium iodide and mercury. Aphasia 
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more pronounced, and weakness of right lower face 
persisted. The movements of the right upper limb 
were somewhat clumsy, with very sUght muscular 
weakness. There was astereogriosis of right hand. 
Deep reflexes equal. On October 1 6th he was 
decidedly worse ; the headache was yet more severe, 
and the speech indistinct and monosyllabic. There was 
total flaccid paralysis of the right hand, with weakness 
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of the whole upper limb ; the right leg was dragged 
slightly in walking. Supinator and patellar jerks in- 
creased on right side. Plantar reflexes not elicited. 
Trace of albumen in urine, no sugar, copious precipitate of 
urates. October 22nd, Mr. Lawford reported no optic 
neuritis or other abnormal conditions in eyes. October 
22nd, 1907, osteo-plastic resection of skull in left 
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fronto- parietal region; dura opened a week later. 
No abnormal intra-craiiial pressure. A whitish mass 
was seen showing through the arachnoid over the 
middle third and the upper part of the lower third 
of the post-central convolution. On reflecting the 
arachnoid this was seen to resemble inspissated pus, 
and ic was carefully removed with the curette. The 
disease had destroyed the cortex superficially throughout 
the affected area, which was limited sharply in front by 
the Rolandic vein and behind by the intra-parietal 
sulcus. Over the posterior ends of the second and 
third frontal convolutions, in front of the lower part of 
the ascending frontal convolution, the arachnoid was 
Scarred (see Fig. 2 1 9}. This scarred portion of the 
arachnoid appeared to be an obsolete stage of the same 
process that was found over the ascending parietal 
convolution in a state of activity. 

On November jth, a week after the dura had been 
opened, speech had improved ; there was no loss of 
power in the right leg ; he could feel the lightest touch 
on fiice, arm, or leg, but there was some topoagnosis 
over the right hand, the stimulus being referred 
proximally. Painful sensations were accurately located. 
Joint sensation was lost in right arm and elbow, and 
there was very decided astereognosis in the right hand. 

Patient left hospital on December rith with con- 
siderable improvement in general condition, speech, and 
power of right arm, but without improvement in the 
stereognostlc perception of the right hand. 

Remarks, — Since the patient had neither vomiting, 
fits, nor optic neuritis, and no anesthesia of the limbs, 
it seemed likely that the disease originated, and was 
growing, in the centrum ovale. The condition found 
at the operation came as a surprise. The case is a 
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contribution towards the localisation of the stereognostic 
sense. 



12. A Case of Extensive Invasion of Left Cerebral 
Hemisphere by Tumour, with a Short His- 
tory AND Rapid Course. 

C. R., female, aged forty-nine years, admitted to 
hospital December 2 1 st, 1 906, under Sir William 
Gowers. 

Her illness commenced with a fit, which occurred 
about eight months previously, in the early morning 
while she was in bed. There were no premonitory 
symptoms. Her husband, who was with her at the 
time, awoke and found the right side of her face drawn 
up, and the right arm and hand and the right side of 
face twitching. He did not notice any movement of 
the leg. She was unable to speak, though she did not 
appear to be unconscious. The fit lasted about half 
an hour. Neither urine nor faeces passed during the 
fit. The patient fell asleep again, and on waking was 
apparently well, and got up at her usual hour. There 
was neither headache nor vomiting. 

The nej^t day, about noon, a second fit occurred with 
similar movements affecting the arm and face, and in 
which the patient lost consciousness. This fit lasted 
about an hour. From this fit dated the hemiplegia 
and the aphasia. No fit of equal severity occurred 
subsequently. About three days after this second fit 
she had a fit lasting a minute or two, commencing with 
twitching in the right angle of the mouth and in the 
right side of the face, and a few seconds later affecting 
the right hand, which became fiexed at the wrist and 
finger joints. No one digit was specially affected. 
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Consciousness was not lost during this fit. Similar 
fits have subsequently occurred about every second 
day, sometimes daily- Weakness, which has gradually 
increased, has been noticeable on the right s^ide from the 
dav of the second major fit. TKe power of voluntary 
movement of the right fingers, hand, and forearm has 
been almost totally lost for about six weeks, and 
asymmetry of the face has been noticeable during the 
same period. For about a month the right leg has 
dragged in walking. Since the date of the second 
major fit there has been aphasia, increasing in degree 
until only a few words were available, such as "yes," 
"no," and *'oh dear," Speech was apparently well 
understood. There had been no vomiting throughout, 
nor any complaint of headache. 

When admitted the patient had almost complete 
paralysis of the right arm, with paresis of the right leg 
and right side of the f&ce. Speech was limited to a few 
monosyllables, but the patient apparently understood all 
that was satd to her. The reflexes were more brisk 
on the riwhc side than on the left. Ankle clonus was 
present on the right side, not on the left. There was 
no optic neuritis, and no afl^echon of any cranial nerve 
except the facial. So far as could be judged, the mental 
condition was not materially deteriorated. The sensory 
and special sense functions could not be satisfactorily 
investigated owing to the almost complete motor aphasia. 
It was clear that complete hemiana^sthesia was not 
present, as a pin prick was felt everywhere on the right 
side. The sphincters acted normally except for occa- 
sional incontinence of urine. 

Twelve days after admission the inner margins of 
the optic discs had become obscured, and this led to the 
decision to operate immediatelv. 
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Operation, "January jih, 1907. — Skull opened in left 
fronto-parietal region. Dura very tense and somewhai 
dark. The dura was at once opened ; a plum-coloured 
tumour the size of a shilling was seen coming through 
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the cortex of the posterior end of the ■second frontal 
convolution in front of the lower part of the arm centre. 
A portion of the tumour was removed, but the growth 
was infiltrating, and so extensive that extirpation was 
impracticable. Death took place the next day. 

Autopsy. — Owing to the tumour the left hemisphere 
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and extended into the left lateral ventricle. Only 
the extreme anterior and posterior ends of the Internal 
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capsule escaped. Histologically the tumour was a 
glioma. 

Professor Oppenheim's scries of fourteen cases 
selected from his experience during the last three 
years is &o instructive that I venture to append 
a short abstract of six of them. Of these six, 
three recovered. 

Case I. Successful Cast of Removal of CkoUiteaioma 
Vtra from the Cerebellar Region. 

Man aged forty -six years. Seen January 10th, 
1905. 
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A year previously he had fallen from a height of nine 
feel and injured the right side of the face. For two 
months he had complained of headache, of a feeling of 
stupor, and of vertigo ; for a week he had had frequent 
vomiting. He was very drowsy and could sleep all day. 
Headache referred to frontal and occipital regions. A 
few nystagmus-like jerks of the eyes in the extreme 
lateral position. No tinnitus. Left corneal reflex dull. 
Sometimes staggered in walking, tending to fall towards 
the left. Swayed a little when standing with the eyes 
shut, but became steady after a time. Left eyelids less 
firmly closed than right, but no difference in the action 
of the muscles supplied by the lower branch of the 
facial. Bi-!ateral choked disc ; heard rather less dis- 
tinctly oil the left side. A slight push directed from 
his right towards his left side sufficed to disturb his 
equilibrium ; a push in the contrary direction well 
withstood. Left occipital region tender on pressure. 
Aggravation of symptoms during mercurial inunction. 
Operation April 4th, 1905, in left occipital region. 
After removal of the very thin bone a dirty brown 
tumour mass was exposed ; turbid brown fluid exuded 
from it. It seemed at first doubtful whether it was a 
degenerated sarcoma or a, cholesteatoma. The tumour 
was so large that the bone wound had to be extended 
to the right of the middle line, forwards as far as the 
mastoid process and upwards above the superior curved 
line. Even then the limits of the tumour were not 
reached, so the mass was removed in fragments with 
the finger and a blunt curette. As the removal of the 
mass proceeded, glistening lamella were brought to 
light, which showed clearly that the tumour was & true 
cholesteatoma. After removal of the tumour it was 
seen that it had grown between the inner table of the 
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skull and the dura. The petrous and the mastoid were 
intact. The matrix, which was loosely attached to the 
dura, was removed with a blunt curette. The frag- 
ments weighed 90 grammes (3.19 oz. av.). The 
patient made a complete recovery. 

Case II. Meningeal Sarcoma of Left Occipital Lobe. 
Operation. Recovery. 

The patient, a man aged thirty - five years, had 
for some years shown a general nervous irritability, 
attributed to stress of business : one of its manifesta- 
tions was a peculiar dread experienced when sitting at 
an open window, travelling by train or bv water. It 
sometimes happened that while transacting business he 
would fail to grasp the purport of what was said to 
him, but he was able by a strong mental effort to 
overcome this. 

In March 1906 he began to suffer from inter- 
mittent headache, recurring every two or three days ; in 
the intervals he was free from pain. The pain, when 
present, was referred to the occipital region, the neck, 
and the back; it did not predominate on either side. 
The pain increasing, Professor Oppenheim was con- 
sulted on April 25th, 1906. With the exception of 
slight enlargement of the spleen nothing abnormal was 
detected. Quinine was ordered, which seemed to give 
some relief to the pain. Ten days later a smalt retinal 
hemorrhage was detected on the right side, and in the 
course of the next few days optic neuritis became 
definite on the right and showed signs of commencing 
on the left. During one of the paroxysms of head- 
ache, which now were of great severity, the pulse 
became decidedly slow. 

During the month of Mav other symptoms were 

2 F 
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added, rendering the clinical picture of cerebral tumour 
more complete. The symptoms then were headache, 
vomiting, giddiness on standing up, bi-lateral opttc 
neuritis, with numerous liEemorrhages, right homony- 
mous hemianopsia, with diminished acuity of vision in 
the central field. The hemiatiopsia was at first incom- 
plete and only demonstrated with difficulty, but gradu- 
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Fig. 2IJ. — Meningeal Micoma (ipfc occipital rFgion). (Oppsnhoini.) 

ally became complete. There were defects in reading 
and writing partly due to failure of vision simply, but 
partly of the nature of alexia and agraphia. Visual 
hallucinations were seen on the blind side, and the 
sense of direction was impaired- 

Mercurial inunijion. Paroxysms of headache be- 
came less frequent but more intense. After a while 
slight loss of power and diminution of sensation on 
right side, tactile sensation, sense of position, and 



OF TUMOUR OF THE BRAIN 435 

stereognosis were all affected ; there was also slight 
hemiataxia on right side. No spastic phenomena. 

Diagnosis. — Tumour in left occipital region extend- 
ing to white substance. 

Operation, first stage, June 13th. Bone removed 
from left occipital region. Headache Immediately 
relieved and subjective symptoms diminished. Second 
stage, June 25th. Dura adherent over posterior pole 
of occipital lobe, over tentorium and on median aspect ; 
adhesions separated without cutting except at one small 
place. On separating the dura a tumour, easily dis- 
tinguished by its form and colour, was seen lying on 
the surface of the occipital lobe and the cuneus. The 
growth was sharply defined ; it was as large as a hen's 
egg and of firm consistence. It was easily shelled out 
with the finger, like an egg from its nest. Histological 
character, spindle-celled sarcoma. 

During convalescence there were visual hallucina- 
tions on the blind side, but these and the hemianopsia 
disappeared, the patient made a perfect recovery and 
returned to business three months after the operation. 

Case III. Sarcoma of Lefi Jscending Parieial Convolu- 
lioti. Absence of Pressure Symptoms until late. 
Operation. Recovery with defect. 

A young man, of good physical development, had 
fits characterised by sensation perversions, which com- 
menced in the right leg and gradually spread upwards 
over the whole right side of the body ; after a while 
clonic twitchings, also beginning in the right leg and 
spreading to the right arm and right side of the face, 
were added to the sensation perversions. At first con- 
sciousness was either retained throughout the attack 

2 F 3 
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or Only lost during the course of it ; later on, the attacks 
were no longer confined to the right side of the body, 
but became generalised, and were always associated with 
loss of consciousness. 

There was weakness of the right arm, at first only 
noticeable immediatety after the fits, but which later on 
became permanent. The symptoms oi increased intra- 
cranial tension, headache, vertigo, and vomiting were 
absent. For a whole year the symptoms were those of 
a focal lesion, gradually increasing in extent and severity. 
When seen by Professor Oppcnhcim, the symptoms 
were: — t. Jacksonian epilepsy beginning on the right 
side. 2. Weakness of right upper limb, most pronounced 
in the fingers and hand, and particulariy Jiffecting the 
finer movements. 3. Ataxy of right arm. 4. Loss of 
sense of position of right arm and astereognosis, with 
but slight diminution of tactile sensation and no loss 
of sense of pain. All symptoms of cerebral pressure 
absent except slight vertigo. 

Dia^nasis. — Growth in upper posterior part of left 
post-central convolution. After five weeks mercurial 
inunction the symptoms of cerebral pressure were 
added, then opepation. 

Tumour found in expected situation and removed. 

The growth was a sarcoma. 

The patient recovered> but with some persistent 
motor and sensory defects in the right arm. 



Case ly. Tui/^nular Abscess of Brain wiihout Optic 
Neuritis. Operation. Death from Lung Disease. 

Man aged twenty-eight years. At Easter 1905 a 
benign tumour, described as a papilloma, was removed 
from the right foot ; the wound healed with difficulty. 
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In the summer of the same year a warty growth 
appeared on the palm of the left hand ; this was re- 
moved in April 1 906 ; pus was found under it. The 
wound did not heal until Marmorek's serum was 
injected. No history of syphilis. 

The nerve symptoms began in November 1905 
with formication in the fingers of the right hand ; on 
the night of November 14th he had a fit of Jacksonian 
epilepsy, beginning in the right hand and spreading 
upwards, followed by loss of consciousness. Seen by 
Professor Oppenheim, November 28th, the patient then 
only complained of repeated attacks of twitchings and 
abnormal sensations, beginning in the fingers of the 
right hand and spreading over the whole upper limb 
and the face. Professor Oppenheim detected slight 
impairment of sensation in the right hand ; the sense 
of position was impaired, and objects placed in the 
right hand were not promptly recognised. There was 
slight ataxy of the movements of the right hand. The 
right abdominal reflex was less decided than the left. 
There was no optic neuritis, no headache, nor any 
other of the symptoms of increased intra-cranial 
tension. 

Iodide and bromide were given. The fits ceased 
for a while, but began again in January 1906. Mer- 
curial inunction was ordered ; aggravation of symptoms 
followed. 

In March ataxia and anxsthesia in right arm were 
decided, stereognostic sensation and the sense of position 
were rtiore impaired than was tactile sensation. Com- 
mencing ataxy in right leg. Ankle clonus on right 
side. Right patellar reflex more brisk than left. Right 
abdominal and cremasteric reflexes absent. Paresis of 
lower branch of right facial. No optic neuritis. No 
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hemianopsia. For a week or two le!t parietal head- 
ache. Tenderness on percussion in posterior part of 
left parietal region. Mental dulness and indications of 
commeiiciTig amnesia. Slight, if any, paresis of arm 
or leg. 

Diiignash~ — New growth having its centre in the 
middle of the post-central convolution. 

Operation in two stages. Dura opened, March 
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Flo. IJ4 TuWcuIdui timinur of pqit-Ttncrat convolutipn. (Oppenhcicn,) 



30th. Brain bulged, dura adherent ; on separating 
adhesions a yellowish grey-blue swelling, not looking 
like cerebral cortex, was apparent:; its vertical extent was 
about 5^^ cm. It was divided by a band into a larger, 
lower, and a smaller upper and anterior part; so far 
as could be ascertained it occupied the upper middle 
portion of the ascending parietal convolution and the 
adjacent part of the parietal lobe. The tumour was 
t«nse and almost fluctuating ; the edges felt harder than 
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the centre. Oppenheim wanted the mass extirpated as 
a whole, but the operator insisted upon making an 
incision ; pus came out in a stream, and all except 
Oppenheim were convinced that it was only an abscess. 
Oppenheim felt sure it was a tuberculous mass, and 
had the pus immediately examined ; abundant tubercle 
bacilli were found. The lower abscess cavity was then 
opened; it was as deep as the index finger of the 
operator was long ; the two abscess cavities were now 
laid into one. Hernia cerebri, complete right hemi- 
plegia and aphasia followed the operation. 

The patient died on June 20th, 1906. Autopsy — 
advanced lung disease, but no trace of tubercle re- 
mained in the brain. 



Case V. Left Extra- and Intra - Cerebellar Tumour 
(Glio- Sarcoma) with Extension to Pons and 
Medulla. Operation. Death. 

C. H. Male aged fifteen years. Seen by Professor 
Oppenheim, April 1906. Two and a half years pre- 
viously tinnitus and deafness on left side. Six months 
afterwards commencing unsteadiness of gait. This in 
another six months was so much worse that after slight 
bodily exertion the patient for a while could no longer 
walk alone. Mercury and iodide. At first got rapidly 
worse, then improved a little. In 1905 an attack of 
convulsions, involving all four limbs and accompanied 
by loss of consciousness. Head turned to left side. 
About ten attacks a month, another course of mercurial 
inunction ; attacks became less frequent, but patient 
more apathetic. 

When seen by Professor Oppenheim : — Nerve deaf- 
ness left side. Paresis of left facial. Slight dysphagia, 
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with paralysis of the soft palate. Nystagmus especially 
on Jooking to left, and some weakness of the movement 
of eyes towards that side. Slight tachycardia. Bi- 
lateral optic neuritis. Spastic left hemiparesis. with 
ankle clonus and Babinski reflex. Tenderness in left 
occipital region. 

Diagnosis. — New growth in left posterior fossa, pos- 



fjG. 115. — CliD■^Jfco^l^ in cere bcllo- pontine angle, (Oppenhcim.) 

sibly beginning in auditory nerve, but in any case 
extending fairly deeply downwards and backwards.. 

Operation in two stages. May 2nd, bone removed 
over left cerebellar region. May 14th, dura opened, 
lateral sinus wounded and closed by suture. Cere- 
bellum retracted towards median line ; at a depth of 
3 cm. a semi-fluctuating bluish tumour, with a vertical 
constriction, was seen. The finger was inserted between 
the cerebellum and the tumour, by which it was ascer- 
tained that the growth almost equalled the cerebellar 
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hemisphere in size, and was firmly attached to the 
petrous, and extended to a great depth medially and 
below. 

An attempt was made to remove the tumour whole 
with a blunt spoon, but the capsule ruptured and part 
of the tumour came away. Pulse rapid (120) and 
small ; two litres of saline solution infused. 

Patient died the same evening. The growth was a 
richly cellular glio-sarcoma. 

The autopsy showed that not onlv was there a large 
extra - cerebellar tumour, but that the growth had 
invaded the left cerebellar hemisphere, and spread from 
thence into the left half of the pons and the medulla. 

Cast VI. Cystic Sarcoma of Right Cerebellar Region 
found at a Second Operation rj:o and a half years 
after the performance of a hint Operation. 

A man aged fiftv-one years began in 1 90 1 to suffer 
from pain in the right occipital region, especially at 
night and on lying down, and from nausea, eructations, 
and vomiting, gradually increasing in frequency and 
severity. He frequently had indistinct sensations of 
seeing double. Vertigo was often felt, and his gait and 
handling of objects gradually became more unsteady 
and uncertain. He had no affection of speech and no 
difficulty in swallowing. The hearing of the right ear 
was slightly impaired. Early in 1904 the headache 
subsided, but nausea, vomiting, and visual disturbances 
increased. The right cerebellar region was explored in 
April 1 904, but no tumour was found. There was some 
improvement in the general symptoms and in the gait, 
but soon afterwards the right arm and leg became so 
weak and unsteady that the patient was unable to write, 
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and could not walk without support. After a time 
these symptoms slowly subsided, but later on again 
became prominent. Some four months after the 
operation there was considerable bulging of the flap. 
The swelling was punctured in the autumn of 1904 
and again in the spring of 1905, but no important 
improvement resulted. In 1906 the bulging of the 
flap rapidly increased in size, and the patient came for 
the first time under the observation of Professor 
Oppenheim. He then had pronounced ataxia of all 
movements, but greatest in those of the right arm 
and leg. The deep reflexes on the right side were 
exaggerated. There was right facial paresis. Tongue 
protruded to right ; decided weakness of right trapezius. 
Swelling as large as an apple in right occipital region. 
Bilateral choked disc. June 27th, 1906. — Seeond Opera- 
iioth After 300 c.c. of clear fluid had been let out, a 
cyst as large as the fist with smooth walls was exposed. 
The anterior wall of the cyst penetrated like the stem 
of a mushroom into the cerebellum. The cyst wall was 
removed. The cerebellar hemisphere felt much harder 
than normal ; it was firmly adherent to the tentorium 
and to the dura at the base. Smart bleeding on separa- 
tion of the adhesions. Stertorous breathing and slow 
pulse on introducing the finger. The greater part of 
the apparently diffusely diseased cerebellar hemisphere 
was removed. Breathing remained stertorous ; the 
patient never rallied ; and died the same evening. The 
growth was a sarcoma. 



INDEX 



Ab«ce«i of Brain- 
Clinical evolutiun of, iZ9-i;to; sub- 
acute, I JO-131 ; with severe general 
infection, iji i with latency of 
jymploms, iji-ijj ; simulating 
bnin tumour, 135 ; remillcnt type. 

>35-'34 
Cortical functions, effect on, 101 
Deep, point of attachment to dura, 

■45 

Diagnoii), 1 29 II iig. ; of brain abscess 
wilh complications, 137-13^; liil- 
ferential diagnosis, ijg-i+l 
Direct infection, 95 ti uq, 
Diicovery and incision of, i;o-i ;4 
Diieases associated with, 91 
Encapiulation of, loo-ioi 
Gunshot wounds, due to, ioi-i03 
Indirect infection, due to, 99, 102 
Infective diseases, complicating, 91-92 
Inilrumenti, use of, in operating for, 

150-154 
Latency of, 100, 132-133 
Lung disease, secondary to, 93-95 
Mode of formation of, 97-99 
Multiple, 105-109 

Operation for, 143-150; advisability 
of early operation, 154 j post-opera- 
tive symptoms, 155-156 
Simultaneoui development of, in dif- 
ferent situations, 136-137 
Stalk of, drainage through, 144-14.5 
Symptoms, 109-110 j of eitra-dural 

abicen, 1 lo 
Treatment of, 14a (/ iif. 
Tubercular, 436-439 
Tuberculous, spontaneous recovery 
from, 103-105 
Acland, Dr., case of, juoitd, 331 
Acute speciBc diseases simulating men- 
ingitis, 59, 60 
Agraphia, in parietal lobe tumour, 339, 
J+9 



Alexin, in parietal lobe tumour, 339, 

349 

jJmcricjn yournol of Medical Stitncri, 
ciifl, 328, 378 

Amnesia, auilitory, 243, 339 

Anvisia, 121, 114, 339 

Anxsthesia, 55 ; trigeminal, 153 

Angcioma of cranial bones, 116, 218- 
119 

Angio-^tLoni.i, 163 

Angio-lilhic sarcoma, 164 

Angio-!.iTConia of brain following punc- 
tured fracture of situll, case juortd, 
208-210 j histology of case, 111- 

"5 . , . 

Angular gyrus, tumour involving, 309, 

339. 55°. 355. 35^ 

Aphasia. 36, 113, 115-121, 349-350 
Aphemia, 1 19-110 
Apoplexy, lumbar puncture in, 39-40 
Apraxia, in lesions of parietal lobe, 340- 

343 ; in case of multiple brain 

lesions, 350-356 
Arachnoid membrane, 18; serous cystl 

of, 15-26 i suppuration of, 43 i in- 
flammation of, 49 
Archimedes, principle of, in relation to 

brain protection by cerebro- spinal 

fluid, 14-15 
Arterio-sclerosis of brain arteries, 355 
Astasia, 250 
Asrereognosis, 347-349 ; localising value 

of, 376 j of right hand, 424 
Asthenia, 14.S-250 
Asynergia in cerebellar tumour, 241 
Ataxia — 

Cerebellar, 141 
Frontal, 310-321 
Aconia in cerebellar tumour, I44, 249- 

250 
Attitude in cerebellar tumour, 238 
Auditory nerve, tumour of, 273, 174. 

278, 280,406-411 



443 



^B 444 SURGERY OF 


THE BRAIN ^| 


^^^H Auvtn, .-iitJ, toS, lib. iio-tii. 1x9. 


Calcatine Autin?. iMinnt of, )a4. }s> ; ^^^H 


^^H 171 


bilitEfal. J05-3C6 ^1 




Cxrcinniiia — ^^^^| 


^^^H Babiniki') «l|[:n, !•}, -l^ 


Centrum ovnlc, iM-ifty ^^^^| 


^^^H Baltc:, iinJ, isi 


Crjnium ami mcningci, of, 216 ^^^^| 


^^^^H Ballet uni) Dclilie, CBKf of, jnoltd, \X7 


Secnndiry, in ikcitl, \tj ^| 


^^H_ 


Carotiit arteriej, ii|ature of, in congrnilsl ^^^H 


^^^^^^^_ Biril-Mrn, ihiJ, 17; 


hyil nice phM 111, Ko-El ^^^^H 


^^^^^^^1 D^irlnw, Sir TIiodij! and D:r. Lcn, cirrd. 


Canwcll. riiriy, loS ^^^^H 


^ >t-i4i firorril,6i loti 


Caylry. caac of, qumrd, 94 ^^^H 


^^^^H Baslian, Dr.. ciltil, l6 


Ccntt^im ovale — - ^| 


^^^H Batten. ifiKttd, 138 


Carcint>mali>Mt •Icposllf tcciM'iitry id, ^^^H 


^^^^^B BcaLllirs, C, F., cai» of, l^z. Z2] 


^^^H 


^^^H B<^«)ilercu-'t iinclcui. X46 


Cfitk angiA-idicamA of, Jjo ^^^H 


^^^H Bcpvor. Ut.,{ited, 1 15 niTf, 162, JX'> !?£ 


Sub-cortical urcornA in, ^sq ^^^H 


^^^^^ Bervor aii<l Bslliiice. csii; of, guaiiil, jjq 


Crphalhydrocele, 11 11 u!)., 3; ^^^H 


^^^^B Bfcvur iDi Horslfy. cane of, rjrci/, i!lt 


Cccrbcllum^ ^^^^H 


^^^^1 BfL-VDT ami Jiclcsun. caec of, fvend, 114.- 


Abtccu in, lofi-icE. 131, 145 j iiiut- ^| 


^^H 115 


tipic, 106 H 


^^^^^1 fiecvoi' villi Lunn. cstte ^f, qtiolrj, ^^7, 


ClioLcltcatnitip Ven cf, 16; H 


^H 1^3 


Cysti, iJmplF, of right hemJiphrre, ^^^H 


^^^^H V, Btrgminn, catc) of. rirn/. 104 j 


cam yinnif. 169-E70 ^^^^| 


^^^H ijoctiJ, loz-io; 


Funclioni of. z45-i(S ^^^H 


^^^^H bcrnii'd, Dr., case (if. f*«rcii!. iqr-io^ 


Giinima of Icfi bEinitphert, removal ^^^H 


^^^^B Biril nf MflbnuTni-, <ifr:i/, ly^-ij; 


oi, ^1 


^^^^^1 fiiruiil^t, i-ifeJ, £7 


Sarcorr^d of, faHawiag injury, cjue ^| 


^^^^H BIho-lI priuurc in cercWnl i.inLi&n, 10 


jmrrd, 107 H 


^^^H BISItch«. MtJ. ifi 


Sprtuding mppuraiirtn in, lej ^^^| 


^^^^m BortI, M.1L. >'jW. i6j tare, jya 


Tuniaui ^^^H 


^^^^1 Bouilbiiil, (rr£[/. 12a 


Cafcs i/aaid, Z0-17D ^^^^| 


^^^H — 


Dingnosiic fvraptomi. jj; it lej-i ^^^H 


^^^^H Absccsi at, ^c Abicoi cif Biuin 


'liagniriii IrDin ucclpical lumaur ^M 


^^^^^^^^ Lectin «( lubalsncf nf, limuUtmij 


»illi crrebcllar iign». 309 ^M 


^^^^^^^^^H ^^. ^^j 60 


Frontal Atdiia diitin^iahcd from ^| 


^^^^^^^^H Protcctian uf. by cerrbra-tpmil fluid, 


that of, |ii ^^^H 


^^^^H H-i; 


OpEritidiii for, 163 ; ileeompm- ^^^H 


^^^^^^^1 RaiMance of cortex 10 bRcIcrinl 


177 ^^^^ 


^^^^^^^^ 97 


Cercturlljir foui. tumour of. 197-204 ^^^| 


^^^^^^^^H Tiiniout cf. ^c Tumour of Binin 


hcmiipherc, rcmovil of, 14B-15S H 


^^^^^^^r Weight o(, mipporipd by bjdretiatif 


igjerior peiluncUf. 147 H 


^^^^^r prcBHUTC. I4't6 


tumour with hyc3rocc}>haluiv 4 k i- ^| 


^^^^H BTsmann, cnM of, s/uiliil, }7]-374 


416 ^M 


^^^^B Brnmndl, Byrom. iiiid. ■■; ncIr 


CFTebFllo-panttnt lumouii. 171, i-g ^^^^| 


^^^H hj-Ata vf KOnigibEr^. ate of, iiitd, zi;- 


Ccri^bral circulatinn. itiHuMice of nemo- ^^^^| 


^^^1 


Bphcrit prciiurc on, 17-18 ^^^H 


^^^^H Brcatii t-irEinontA of ikull irconilat]) to 


hernia for Inaccctiiblc brali) turn- ^M 


^^^^1 


Oun, 176-1 77 ^t 


^^^H Bright, Kifharii. ,iirJ, )6, 17, s.%, loS 


irrit^ilioji, EismluiT punirture in, J^ ^M 


^^^^H BTiiUriirl iTiA Dp Miisat}', c.tte of, glared, 


nitninges, lilvio-ptaittc lumnur of, ^^^H 


^^H 314-11; 


^^H 


^^^^H Biii«uil anil Souquci, cittd, 1 19, 111. i ^1 


paliin, 30 ^^^^H 


^^^^H Brisiawc, Dr., caia df, ci/r^, 92., ■34.- 


— — luppuration, qo tiitf, ^^^H 


^H 136 


Ccicbro-ipiniil fluid — H 


^^^^^H Broaihbrnt And Charcot, ifrri^ 114 


Cyti|<igi»l inHicaciDntinintniiigitUijEi ^M 


^^^^^1 Brnca, M-, ^ifed^ I70 


Direction of flow nf, itj, 1 i ^H 


^^^^1 Brucf, jutltil, 141 


Sianiinition of. by lumtHir punnure, ^^^H 


^^^H Srunt, dtrd, ^lo-^ll ; caic nf, jatriJ, 


^^1 


^^H i43-u; 


Origin and compoiition «f, 18 ^^^H 


^^^^H Burrowi. titidf 17 


PrMcctivc ^nctiini af. 14-1$ ^^^H 



INDEX 



445 



Ccrebroma, i6; 
Cerebrum — 

Left hcmiiphcrr, functioni of, 294-197 
Right and left hrmi«phere« in develop- 
ing brain, 296 
Tubcrculoai) of, 36:-369 
Tumouri of — 

Localiiing symptoma of, 297- J03 
Surgical intervention in, 301-303 
Ceitan ami Lejoone. case of, jmiid, ;26- 

Chance anci Spilier, case of, qunta, iSl 

Charcot, caie of, ciiid, izo 

Charcot'! motor graphic centre. 318 

Charpy, ciitd, 9 

Cheyne and Sutherland, cited. '9 

Chipault, liitd, 71, 171, 118, 110, 229. 

349-350 
Cholesteatoma vera, 16^ ^ of cerebellum, 

l6q j Boccesiful ca!i- of removal of, 

43I-4J3 

Choroid plc<u9 — 

Purulent infection of, 99 

Tuberculc of, 61 
Church, chid, 37S 
Ciitema magna, distention of anterior 

pan. 12-14 
Claytor, ciud, 93 
Colciitt, Dr., .ind Dr. I'urvi's Stewart, 

cate of, 424-427 
Collier, Dr. James. Lited, S2, 300. 369 
Colman, Dr.. case of, qa^'td^ 261 
Colman and Ballance, 360 
Colour recognition, 304 
Coma, 55 
Conjugate deviation in cerebrll.ir tumour, 

Consciouincs). loss of. 254 

Constipation, ^3 

Convuljions, 55 

Convulsions followcil by motor agraphia. 

case jBHtd, 319-320 
Co-ordination, cerebellar control of. 246- 

248 
Corpora quadrigemina, 246 
Corpus callosum, lesions of, 356, 372 
Corpus striatum, tumours of, 29S 
Cortex of cerebellum, functions of, 247 
Cortical lesions, symmelrical, 358 
Cranial bones, brain abiccaa from local 

disease of, 95 er ifa. 
Crania] nervei, tumours involving, 274, 

275, 178, 279, 180 
Cranium, tumours of, causing brain 

symptoms, 216-226 
Critchctt, Sir Amlerson, tiled, 19S 
Crus, 247 
Cruveilhicr, died, loS, 270, 272 j cases 

of, quoted, 221-223, '3°, ^3' 



I Cunningham, Prof., qiaied, 194-297 

' Cushing, cited. 30 j intermuicular dr- 

compreiiive operations of, 177 
I Cutaneous sensibility, brain centres for, 

.337-338 
[ Cy»tic angio-aarcoma of centrum ovale, 

i V° 

Cystic glioma of occipital lobe, 310-312 

Cystic sarcoma of right cerebellar region, 

441-442 

Cystic tumour of right cerebellar hemi- 

s.ihere and vermis, 416-421 

Cysts of brain. 164 

Cerebellar, 273 . 

Malignant, 360. 4Q4-406 

Operations for, 174 

Serous cyst! of arachnoid, 25-26 

da Costa, Dr., 378 

Dana, ^ited, 2^ ; 

Dawkins, I'rof. Boyil, iJrtd, 295 

Dawson, Dr. Wilfrid, 310 

Deiifncs). 253 

Deep rcHcies in subdural hematocele, 

22-25, ^9 i "^ cerebellar tumour, 

238 
Deitcrs nucleus, lesions of, 242-243 
Dejerine, ,ii,J, 122 
Delusions, 172. 358 
Dementia, 300 
[^ercum and Keen, case of, gu-^ied, 375- 

376 _ 
Diadocottinciia in cerebellar tumour, 

241 
Dimness of vision in cerebellar tumour, 

2,6 
Dream st.ite in tcmporo - sphenoidal 

abscess, 1 13, 123-125 
Durlley. Dr., case of, i/iared. 207 
Dupre and Dcvaux, case of. qaoird, 166 
Dupuytren. ^Burci/. I52-153 
Dura mater, turnouts of, 216-217, if)- 

»2i, 223, 397-403 
Durante, cases of, eiied, 249-250; 

luiitd, 219-120, 129 
Durct, riled, 207, 237, J39, 340 ; jaoltd, 

246-248, 37:-37i 

Ear disease, brain symptoms with, 96, 
r4:-:42 

Embolism, brain abscess diagnosis from, 

l4i-[42 
Encephalocele, 10 rr leq., 36 
Enchondroma of cranial bones, 216 
Endothelioma, meningeal. 217 i cere- 
bellar, 272, 276 ; of frontal region, 
223 ; of temporal lobe, 166 
Enteric fever, symptoms simulating those 
of meningitis in. 59 



% 



LANE MEDICAL LIBRARY 



To avoid fine, this book Bhould be returned «b 
or before the date laat stamped below. 



^fl=? -3 "535 



■■^^'mm 



Mb&3 Ballance, C,A. 50158 
B18 Some polntB in the surg- 
X99 S . .. A^'y.o f _ th e "br ain. 



HATE DUE 



<7. -ti.— « • -"^ 



^'7n'ie:auf 







